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ABSTRACT 
This research project investigated differences between transfer students choosing 
STEM- and non-STEM-related majors, determined the factors affecting a transfer student’s 
choice of a STEM- or non-STEM-related major, and examined differences in academic 
adjustment between STEM and non-STEM students.  
The results suggest differences in the background characteristics of students with 
non-STEM and those with STEM majors.  Parental income of students with STEM majors 
was lower and students with STEM majors were primarily male.  Students in STEM-related 
majors at Iowa State University (ISU) had more credits in calculus, chemistry, and 
environmental science.  Furthermore, this academic preparation was a significant predictor of 
the transfer student’s choice to enter a STEM-related major at ISU.  An important distinction 
in this research was the predictive value of the L-TSQ variable community college course 
learning in a student’s choice of a STEM-related major.  Transfer students who reported their 
community college course experience had them fitting together different facts and thinking 
about practical applications were more likely to enter a STEM-related field at ISU.   
An examination of students switching between non-STEM and STEM majors 
revealed a small group of students who initially entered as non-STEM but subsequently 
changed to STEM.  Six out of the 10 students who switched from non-STEM to STEM 
majors chose the Management Information Systems major, yet they had not completed as 
many mathematics and science courses in their community college setting as had students 
with STEM majors.  Social adjustment, transfer student experience, and experiences with 
community college faculty all point to a level of engagement supported and facilitated 
xi 
through direct interactions between transfer students and their educational environment.  
These factors contributed positively to the academic adjustment of STEM students.  
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CHAPTER 1. INTRODUCTION 
Background of the Study 
Two major pathways of choice to the baccalaureate degree have emerged in the 
United States, a traditional, selective entry route by which students start at a 4-year 
institution, and a nonselective transfer route by which students start at a 2-year college with 
the intent of transferring to a 4-year university.  In 1901, Joliet Junior College was 
established as the first college in the United States with a specific mission to prepare 
academically disadvantaged students for admission to the university system.  Central to its 
mission was providing the first two years of undergraduate college coursework to unqualified 
students, facilitating their admission to the university system (Townsend, 2001; Wellman, 
2002).  In 1941, The Truman Commission on Higher Education posited that 2-year colleges 
expand their mission to include vocational training (Quigley & Bailey, 2003).  Since that 
time, 2-year public college offerings have expanded to include transfer education, career/ 
technical education, remedial education, continuing education, and workforce development.   
United States Undergraduate Enrollments 
Since the advent of Joliet Junior College, the community college system transfer 
function has attracted many students from diverse populations seeking a baccalaureate degree 
from a 4-year college (Banks, 1990).  Undergraduate enrollment has grown significantly over 
the past three decades, and public 2-year colleges have become the pathway of choice for 
more first-time freshman.  
The National Center for Educational Statistics (NCES) reported that, in 1975, 35% of 
undergraduate students were enrolled in community colleges and 65% were enrolled in 4-
year college/university systems (NCES, n.d.).  The NCES reported that, in 2005, enrollment 
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of undergraduate students in community colleges had increased to over 43% and represented 
over 50% of all first-time freshmen at public postsecondary institutions.  During this same 
period, the U.S. higher education system experienced a significant increase in students, from 
11.1 million in 1975 to over 17.5 million in 2005 (Snyder, Dillow, & Hoffman, 2007).  As a 
result of capacity constraints, more stringent admissions requirements, and tuition increases 
within the 4-year education systems, students’ preference became community colleges 
because of nonselective practices, proximity to home, convenience, cost, and smaller class 
sizes (Cohen & Brawer, 2003).  With community colleges becoming the pathway of choice 
to the baccalaureate degree for students, students’ resulting experiences, expectations, and 
academic preparation have become of keen interest to policymakers and researchers. 
Enrollment Growth in Iowa’s Community Colleges 
Concurrently, Iowa’s community colleges have become the pathway of first choice 
for higher education students.  During the fall of 2002, for the first time, enrollment in Iowa’s 
community college system (36%) surpassed enrollment at Iowa’s public universities and 
private/other colleges with enrollments of 35%, and 27%, respectively (University of Iowa, 
2005).  The trend has continued and, during the fall of 2011, over 38% of Iowa’s 
postsecondary students were enrolled in an Iowa community college.   
In regards to the transfer function of Iowa’s community colleges, growth can be 
measured in aggregate terms of the Arts & Sciences programs as reported by Iowa’s 
Department of Education.  During the fall of 2011, 65% of Iowa’s community college 
students were enrolled in a transfer-related program of study (Iowa Department of Education, 
2011).  Not unlike the national trends, the transfer function of Iowa’s community colleges is 
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central to providing access to baccalaureate degree-seeking students and has become a 
pathway of choice for those seeking the baccalaureate degree.   
United States STEM Production 
Over the past 40 years, the number of total bachelor’s degrees awarded has increased 
from 524,008 in 1966 to 1,473,735 in 2006.  During the same period of time, the number of 
degrees awarded in science, technology, engineering, and mathematics (STEM) related fields 
has increased from 104,802 to 235,798.  In 1966, STEM-related majors represented over 
20% of all degrees awarded, yet in 2006 STEM-related degrees represented only 16% of the 
total bachelor’s degrees awarded (National Science Foundation, Division of Science 
Resources Statistics [NSF/SRS], 2006).   
This 40-year trend of decreasing percentages of STEM-related degrees brings to light 
national concerns and agendas.  A report commissioned by the National Academy of 
Engineering (2004) concluded that, for the United States to retain its status as a world leader 
in STEM-related advancements, significant attention and investment must be given to 
producing a STEM workforce.  The Bureau of Labor Statistics has projected that by 2014, 
through a combination of growth and retirements, there will be approximately 2,000,000 
open positions across the STEM-related careers.  The urgency of these matters continues to 
impact national perspective, policy, and funding.  The National Science Board (2009) 
published the National Science Board STEM Education Recommendations for President-
Elect Obama Administration, which listed components of an effective U.S. education system 
for STEM-related careers.  The major components of this informed call to action are: 
1. A motivated public, students, and their parents, 
2. Clear education goals and assessments, 
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3. High quality teachers, 
4. World-class resources and assistance for teachers, 
5. An early start in science, and 
6. Communication, coordination, and collaboration. 
Noteworthy is the call to action relative to increased communication, coordination, 
and collaboration within the educational systems—a call to develop more interaction 
between K–16 systems and business and industry coalitions for the purpose of promoting and 
advancing the development of STEM-related skills for the 21st century.  The National 
Science Board recognized the value of all providers (including community colleges) of 
education and proposes a systems approach to support the development of the 21st century 
workforce.   
Berger and Malaney (2003) have demonstrated community colleges as the primary 
providers of students who are pursuing bachelor degrees in STEM areas.  Starobin and 
Laanan (2005) confirmed that community colleges are preparing students to pursue 
baccalaureate degrees in STEM areas at 4-year universities and colleges.  Mooney and Foley 
(2011) used the National Survey of Recent College Graduates to find that 50% of bachelor’s 
degree recipients had attended a community college.  Yet, Hall, Dickerson, Batts, 
Kauffmann, and Bosse (2011) concluded that the STEM pathway with the greatest numbers 
continues to experience a serious deficit.  Community colleges’ transfer function is a 
pathway of choice for students seeking STEM-related baccalaureate degrees and provides an 
opportunity to increase STEM completers. 
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Statement of the Problem 
Significant and well-recognized research has identified the variables that predict 
STEM-major selection for students choosing the traditional-selective route of college entry.  
This research and resulting policy is rooted in multiple career development perspectives and 
longitudinal studies.   
From a career development perspective, the selection of a college major focuses on: 
(a) college majors and economic returns, (b) factors associated with academic departments, 
(c) effects of pre-college courses and prior academic achievement, (e) influences of others, 
(f) self-interests, and (g) student adjustment (Beggs, Bantham, & Taylor, 2008).  Career 
development theories abound and provide a theoretical perspective on the factors guiding the 
careers chosen by students.  Patton and McMahon’s (2006) systems theory framework (STF) 
of career development provides a meta-theoretical perspective recognizing the contribution 
of many career theories and their interconnections across the individual.  Synthesizing and 
recognizing the contributions of multiple theories through a systems perspective enables 
researchers to test career interests and selection of a college major across a variety of 
constructs. 
From longitudinal studies, Adelman (2006) determined students’ academic 
preparation and course-taking patterns in high school are predictors of adjustment and, 
subsequently, a student’s persistence.  Additionally, Astin (1993) found students’ interests in 
mathematics and sciences were tied directly to their interests in similar college majors.  
Factors related to STEM majors include: institutional selectivity (Smart, 1986, Tinto, 1980), 
instructional experiences with faculty (Fairweather, 2008), student effort (Astin, 1984; 
Pascarella, Smart, & Ethington, 1985), social and academic preparation (Murguia, Padilla, & 
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Pavel, 1991; Tinto, 1986), and parents’ college education preparation (Huang, Taddese, & 
Walter, 2008).  The convergence of background characteristics, academic preparation, and 
experiences with academic institutions provides insights into why traditional students choose 
a STEM-related field. 
However, the research and literature surrounding the student-preferred entry route to 
baccalaureate degrees (i.e., community colleges) is void of such attention.  With a national 
imperative to address the production of STEM majors through communication, coordination, 
and collaboration, the community college transfer student emerges as a critical subset of the 
university student population.  Identifying why community college transfer students choose a 
STEM-related major upon transfer in relation to their most recent educational experiences 
offers an opportunity to affect policy and practice.  Additional analysis relative to their 
academic adjustment will assist in retaining STEM-related transfer students through 
graduation. 
Guiding Theoretical Perspective 
Patton and McMahon’s (2006) STF provides a perspective for community college 
transfer students in light of studies examining the factors affecting traditional students’ 
interests in STEM-related majors.  In a society wherein “we are what we do,” the connection 
between career interests, the selection of a college major, adjustment, and subsequent 
persistence becomes paramount to attracting students to STEM-related majors and careers.   
Temporally, transfer students’ career aspirations and educational adjustment are 
affected by their background characteristics and their most recent interactions and 
experiences with educational systems.  In light of community college transfer students, the 
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STF provides perspective on the variables and experiences affecting the choice of a career 
and, subsequently, the associated college academic major. 
Astin’s (1984) theory of involvement provides the framework for advancing the 
understanding of a transfer student’s subsequent academic adjustment.  Astin (1984) defined 
student involvement as “the amount of physical and psychological energy that a student 
devotes to their academic experience” (p. 518).  Well rooted, established, and affirmed, 
Astin’s (1984) theory attributes student success to three primary factors: participation in peer 
groups, student–faculty interaction, and academic involvement.  Those factors, coupled with 
the transfer student’s background characteristics and most recent community college 
experiences, provides the backdrop for examining the student’s academic adjustment at Iowa 
State University (ISU). 
Purpose of the Study 
The purpose of this study was four-fold: (a) to investigate differences between 
transfer students choosing STEM- and non-STEM-related majors, (b) to determine the 
factors affecting a transfer student’s choice of a STEM- or non-STEM-related major, (c) to 
provide insight relative to the switching between non-STEM and STEM majors, and (d) to 
examine differences in academic adjustment between STEM and non-STEM students.  
The study tested a hypothetical model predicting Iowa community college transfer 
students’ selection of STEM-related majors at ISU and their subsequent academic 
adjustment.  The variables of interest represent a parallel career development perspective of 
traditional STEM-related research across the constructs of demographic characteristics, 
community college academic preparation in math and science, and educational experiences 
attributed to students’ community college and university experience.   
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The independent variables consisted of four main blocks: background characteristics, 
community college academic preparation variables in mathematics and sciences as recorded 
by the ISU Office of the Registrar, community college experience variables, and university 
experience variables.   
The community college and university experience variables were derived from a 
factor analysis of the transfer students’ responses to the Laanan Transfer Student 
Questionnaire (L-TSQ).  The set of psychometric properties yield by the L-TSQ were 
attributed to students’ community college experiences and their university experiences. 
Research Questions 
The following research questions guided this study: 
1. What are the demographic characteristics of Iowa community college transfer 
students with STEM- and non-STEM-related majors at Iowa State University? 
2. What are mathematics and science course-taking characteristics of Iowa 
community college students in STEM- and non-STEM-related majors at Iowa 
State University prior to transfer? 
3. What are the community college and university experiences of Iowa community 
college transfer students with STEM- and non-STEM-related majors at Iowa State 
University? 
4. Which demographic, community college transcript, and community college 
experience variables can be used to predict an Iowa community college student’s 
choice of a non-STEM or STEM major at Iowa State University? 
5. To what extent, if any, do Iowa community college students change their majors 
between non-STEM- and STEM-classified majors at Iowa State University? 
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6. Which demographic, community college transcript, community college 
experience, and/or university experience variables predict academic adjustment 
for Iowa community college students majoring in non-STEM or STEM majors at 
Iowa State University? 
Significance of the Study 
This research responds to a need to understand which factors affect an Iowa 
community college transfer student’s choice and academic adjustment in a STEM or non-
STEM major at ISU.  The study tested a hypothetical predictive model of variables available 
through the 2007 L-TSQ survey and the student’s official academic transcript at ISU.  The 
variables of interest were derived from Patton and McMahon’s (2006) meta-theoretical STF.  
This research will inform three critical audiences essential to advancing the 
production of STEM graduates: students considering career-related STEM majors, persons 
affecting the student choice process (faculty, parents, advisors, students, etc.), and higher 
education academic policy makers (academic leaders, faculty, enrollment management staff, 
etc.).  
Definitions of Terms 
For the purpose of this study, terms used were defined as follows: 
Academic adjustment: a measurement of the ability to change to the academic standards and 
rigor of classes at Iowa State University, a construct variable of the L-TSQ. 
Associate’s degree: an Iowa community college academic award as officially recorded by the 
university’s Office of the Registrar including Associate of Arts, Associate of Applied 
Science, Associate of General Studies, and Associate of Science degree. 
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Calculus courses: Iowa community college courses associated with the typical 4-semester 
university sequence of calculus including courses related to differential equations; 
course titles would include: Calculus, Calculus I, II, and III, Calculus with Early 
Transcendental Functions, and Differential Equations with Laplace Transforms.   
L-TSQ (Laanan-Transfer Student Questionnaire): a survey instrument used to examine the 
community college experiences, university experiences and their academic 
adjustment to a university setting (Laanan, 1998, 2004). 
Precalculus course: Iowa community college courses with the titles of College Algebra, 
College Algebra & Trigonometry, Trigonometry, or Precalculus. 
STEM majors: an Iowa State University major related to science, technology, engineering, or 
mathematics as designated by the university’s Office of the Registrar. 
Non-STEM majors: An Iowa State University major not related to science, technology, 
engineering, or mathematics as designated by the university’s Office of the Registrar. 
STF: Patton and McMahon’s (2006) systems theory framework of career development, a 
meta-theoretical perspective developed by recognizing the contribution of many 
career theories and the interconnections across the individual.  
Transfer student: an Iowa community college student who decided to transfer to Iowa State 
University; a vertical transfer.  
Transfer: the movement of students between and among providers of post-secondary 
education and the process by which academic credits are accepted or not accepted by 
a receiving institution; vertical and lateral options. 
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Summary and Outline of Dissertation 
The study: (a) investigated differences between transfer students choosing STEM- 
and non-STEM-related majors, (b) determined the factors affecting a transfer student’s 
choice of a STEM- or non-STEM-related major, (c) provided insight relative to the switching 
between non-STEM and STEM majors, and (d) examined differences in academic 
adjustment between STEM and non-STEM students. 
Chapter 2 provides a review of the literature relative to theoretical frameworks of 
career development and tools in the tool box that may affect students’ choice of a non-STEM 
or STEM major and their academic adjustment.  Chapter 3 presents the methodology and 
design of this quantitative research study.  Chapter 4 presents the results of the analysis, and 
Chapter 5 presents the conclusions and implications for policy, practice, and future research. 
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CHAPTER 2. LITERATURE REVIEW 
Overview 
This review of literature includes information regarding the (a) theoretical 
perspective, (b) factors affecting the selection of a college academic major, and (c) tools in 
the tool box.  The topics are examined from multiple perspectives derived from publications 
that are relevant to accepted educational thought, practice, and interest.  This literature 
review provided guidance in developing a hypothetical model of community college 
experiences that may affect a student’s choice of a STEM-related major upon transfer.  The 
hypothetical model for community college transfer students parallels prior research across 
the traditional-entry route of university students in STEM-related majors, addressing a 
significant void in the literature regarding transfer students. 
Theoretical Perspective 
Career development theories provide insight into the lifelong process of occupational 
choice and change (Brown & Brooks, 1990).  A myriad of theories have been proposed, 
examined, tested, revised, and amended since the concept of career development was 
proposed by Ginzberg, Ginsburg, Axelrad, and Herma (1951).  Career development is 
defined as the “total constellation of psychological, sociological, educational, physical, 
economic, and chance factors that combine to shape the career of an individual over a 
lifespan” (Sears, 1982, p. 139).  
Through their STF, Patton and McMahon (2006) provided a meta-theoretical 
perspective synthesizing career development theories.  Their framework recognizes the 
significant contributions of theorists, researchers, and practitioners.  The framework’s 
structure focuses on the numerous theoretical models as being parts of a meta-system, 
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seeking patterns and relationships among variables relevant to the focus of career 
development (i.e., the individual).  Patton and McMahon (2006) posited that the advantages 
of this approach are: 
1. STF demonstrates the interconnections between career development theories. 
2. STF provides a connection between career development theory and other 
academic disciplines. 
3. STF provides congruency between theory and practice. 
4. The individual is emphasized. 
5. A systems framework enables practitioners and researchers to choose systems, 
processes, and factors that are most relevant to the situation of the individual. 
The STF of Patton and McMahon (2006) identifies two main constructs: content 
influences (the individual system, social system, and environmental system) and process 
influences (recursive nature of interactions, change over time, and chance).  The STF 
framework demonstrates the interrelationships between these constructs, the components, 
and the individual.  The framework provides insights into the relationships and variables 
affecting an individual’s career aspirations.  
The STF, shown in Figure 2.1, provided the theoretical perspective guiding the 
variables of interest in this study.  A parallel perspective in relation to the select variables of 
interest for this study was derived from the literature and is provided in Figure 2.2.  The 
parallel perspective posits a number of present and past factors that may affect a student’s 
selection of a STEM-related major.  
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Figure 2.1. Patton and McMahon (2006) systems theory framework of career development: 
The recursive environmental societal system. 
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Figure 2.2. Influences of a transfer student’s selection of a college major.  
Gaalswyk’s derivative, 2013. 
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Finally, the STF framework identifies the complexities of career aspirations and 
development, suggesting further inquiry and research is warranted.  As a meta-theoretical 
framework for career development, the STF assists researchers and practitioners in 
identifying the salient constructs of influence and beckons additional lines of inquiry. 
Factors Affecting the Selection of a College Academic Major 
The STF (Patton & McMahon, 2006) posits that there are a significant number of 
processes, attributes, and characteristics that affect career development over time.  The 
literature suggests a strong connection between a student’s career aspirations and the 
experiences affecting a student’s choice of a college academic major.  Differences and 
factors have been identified for the traditional, selective entry route to college, including 
more specific research across two general categories of STEM- and non-STEM-related 
majors.  The research relative to STEM majors in recent years has shed additional light on 
the subject.  Beede et al. (2011) established that postsecondary study in STEM majors is the 
credential for STEM-related professions. 
A review of this literature is provided in light of the selection of college majors in 
general as well as more specific analysis in regard to STEM- and non-STEM-related majors.  
The resulting body of knowledge tends to have focused on the following: 
1. College majors and economic returns, 
2. Factors associated with academic departments, 
3. Effects of precollege courses and prior academic achievement, 
4. Influences of others, 
5. Self-interests and self-efficacy, and 
6. Student demographic characteristics.  
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College Majors and Economic Returns 
The association between the selection of a college major, career aspirations, and 
potential economic returns is well documented and supported.  Pascarella and Terenzini 
(1991) concluded that academic major has a strong impact on career rewards and 
opportunities.  Kolede (2001) found the relationship between career aspiration and the 
selection of a college major to be one of the most important factors in selecting a college 
major.  Kaynama and Smith (1996) determined employment and job satisfaction were the 
two greatest influences on the choice of major by students enrolled in business-related 
majors.  The U.S. Department of Commerce, Economics, and Statistics Administration 
determined that salaries vary significantly by undergraduate college major and that there is a 
strong connection between academic major, job stability, and satisfaction (Day & 
Newburger, 2002).  Besterfield-Sacre, Atman, and Shuman (1997) used survey information 
collected from freshman students at the start and end of the first academic year at the 
University of Pittsburgh.  They concluded that students who initially sought an engineering 
degree, but subsequently changed their major, were less academically prepared and were 
attracted to the major as a result of perceived financial benefits. 
Factors Associated with Academic Departments 
Students examine the quality of academic programs when considering their choice of 
an academic major (Kolede, 2001).  Programs with recognized research agendas, prestige, 
and engaged and accessible faculty were found to be more attractive to students.  Students 
receive information regarding programs from peers, counselors, and marketing avenues.   
Other factors associated with academic departments can be attributed to students’ 
academic adjustment and integration.  Astin (1984) defined student involvement as “the 
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amount of physical and psychological energy that a student devotes to their academic 
experience” (p. 518).  According to Astin’s (1984) theory, a student’s success can be 
attributed to three primary factors: participation in peer groups, student–faculty interaction, 
and academic involvement.  These three factors can be associated with aspects of an 
academic department including: orientation, learning communities, student–faculty functions 
in and out of the classroom, faculty mentoring, course relevancy and application, etc.  Lopez 
(2012) asserted that student involvement can be directly measured by the number of courses 
they take, how often and to what extent they study, frequency of interaction with faculty, and 
time spent in group activities.  Jackson (2010) concluded that transfer students’ level of 
socialization can assist in understanding how they adjusted academically.  A student’s choice 
of an academic major and subsequent academic adjustment is affected by factors associated 
with the department including, reputation, faculty, relevancy, and research agendas. 
Effects of Precollege Courses and Prior Academic Achievement 
The effects of precollege course-taking patterns and prior academic achievement have 
received considerable attention from researchers.  In The Toolbox Revisited, Adelman (2006) 
clearly posited that academic intensity is the most important precollege variable in predicting 
degree attainment.  Of particular interest is student success in Algebra 2 and beyond; students 
progressing beyond Algebra 2 and completing a minimum of four credits in college-level 
mathematics are 11% more likely to achieve a college credential.  
From a STEM-related perspective, Hackett (1985) determined that the number of 
science and mathematics course credits completed in high school was highly correlated to a 
student’s selection of a mathematics or science major in college.  Maple and Stage (1991) 
found similar evidence using High School & Beyond data.   
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Wang (2013) extended the model to students beginning their career at a community 
college.  Wang concluded that a high school graduate’s transition to a 4-year institution was 
straightforward but, for community college students, the pathway is more complex and needs 
further insight.  
The literature is in agreement that completion of significant mathematics and sciences 
courses in high school predicts a student’s selection and persistence in a STEM-related major 
in college and that the parallel perspective for community college transfer students has yet to 
be fully tested and provides an opportunity for parallel inquiry.   
Influence of Others 
Another significant theme in the research is the influence of others on the selection of 
a college major.  The influence of family, peers, counselors, and others has been examined in 
a number of studies.  Halaby (2003) and Song and Glick (2004) determined that family and 
friends had significant influence on the selection of a collage major.  Kaynama and Smith 
(1996) concluded that the influence of others (parents, family, and peers) is more important 
than a student’s own self-interests in an academic major.  Leslie, McClure, and Oaxaca 
(1998) analyzed data from the National Longitudinal Survey of Youth and the Cooperative 
Institutional Research Program, concluding that the variables influence of peers as well as 
self-concept and self-confidence were significantly correlated with achieving a STEM-
related degree.   
From a qualitative perspective, Seymour and Hewitt (1997) conducted interviews 
with 335 students seeking answers to why students persisted in STEM-related careers.  They 
concluded that there was little difference across ethnicity and gender but found many 
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academically gifted students left STEM-related majors as a result of faculty teaching in those 
majors.   
Effects of Self-Interests and Self-Efficacy 
The importance of student self-interest and self-efficacy has received considerable 
attention in the literature.  DeMarie and Aloise-Young (2003) found a student’s self-interest 
in a subject to be one of the top three reasons why a student chooses a college academic 
major.  Lackland and De Lisi (2001) added an additional dimension by determining that a 
student’s value system strongly influences the choice of a major.  Hansen and Neuman 
(1999) concluded that the use of self-interest inventories in the career development process is 
essential in assisting students select a college major in which they are successful.   
In a study conducted by Porter and Umbach (2006), Astin’s (1993) argument that 
personality plays a critical role in the college academic major selection process was 
examined.  As examples, Astin (1983) posited that students with artistic interests would be 
more inclined to select majors such as fine arts, music, and theater; students scoring high for 
leadership would be attracted to pre-law and communication studies; a high score on the 
hedonism scale would lead to majors in health sciences, business, and secretarial fields.  
Porter and Umbach concluded that personality scales and political views are strong predictors 
of a student’s selection of a college major.  Additionally, Astin (1993) found a strong 
relationship between interests in mathematics and sciences in high school and subsequent 
selection of mathematics and sciences majors in college.   
Students’ interest and persistence in a STEM-related major has been shown to be 
directly associated with their self-efficacy.  Eccles (1987) concluded that students’ choice of 
an academic major is dependent upon their belief that they will succeed.  The connection 
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between self-efficacy and academic success in higher education has been well established 
(Lent, Brown, & Larkin, 1984; Vrugt, Langereis, & Hoogstraten, 1997).  Furthermore, Betz 
and Hackett (1993) linked a student’s perception of mathematics ability to a pursuit of 
mathematics major.  Lent et al. (1984) determined that students who chose an engineering 
major had high scores in technical and scientific self-efficacy.  The evidence is clear that 
students’ views of their academic skills, particularly in mathematics and sciences, indicate a 
preference for choosing a STEM-related academic major. 
Student Demographic Characteristics 
Finally, a large body of research exists regarding student social characteristics.  A 
number of studies have examined the effect due to gender (Kolede, 2001; Song & Glick, 
2004; Trusty, 2002).  Lackland and De Lisi (2001) concluded that women tend to choose 
academic majors in nursing, English, and education because of gender role reinforcement.  In 
regard to STEM- and non-STEM-related majors, the National Science Foundation (2003) 
determined that female and minority students do not graduate with STEM-related degrees at 
a level comparable to male and majority students.  Using Cooperative Institutional Research 
Program data, Sax (1996) analyzed 2,563 students and determined that the most significant 
predictor of a female student’s selection of a STEM-related career was the goal of making a 
theoretical contribution to science.  Variables related to choice of science and mathematics 
majors (academic preparation, academic performance, course-taking patterns, educational 
attitudes) were difference significantly by gender; in particular, the effect of these variables 
was stronger for women (Trusty, 2002).  
Ethnic background also has been shown to be of some significance in relation to the 
selection of a college major.  The findings of Trusty, Robinson, Plata, and Ng (2000) 
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revealed that White men were less likely to select majors in mathematics and science as 
compared with Asian American and Pacific Islander men.  Porter and Umbach (2006) 
reported significant differences between Blacks and Whites, reporting Blacks were more 
likely to choose an interdisciplinary major.  Nichols and others (2006) found conflicting 
results from an analysis of over 10,000 students enrolled in STEM- and non-STEM-related 
majors at Texas A & M and the University of.  Their analysis showed no significant 
difference in a student’s choice of a STEM-related major according to racial/ethnic 
subgroups. 
Finally, socioeconomic status (SES), as related to parental income and occupational 
status, has a significant effect on the choice of an academic major (Leppel, 2001) but varies 
across gender.  Male students are more influenced by their mother’s profession, but the 
profession of the father played a greater role for female students.  Trusty et al. (2000) 
concluded that increases in SES resulted in a larger increase for Hispanic men, moderate 
increases for African men and no effect for Asian American, Pacific Islanders, or White men 
in their choice of an academic major. 
Role of Community Colleges in STEM 
Policy issues facing community colleges having been examined by a number of 
researchers.  The issues include lack of alignment between community college degrees and 
employer skill needs, lack of real-world applications in courses, low completion rates among 
degree seekers, ineffective mathematics remediation and lack of formal articulation 
agreements (Laanan, Holmes, Kimball and Nader, 2011).  The literature is clear, there is 
significant inconsistently and  lack of continuity in the academic production of STEM majors 
who start their careers at community colleges.  
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Hoffman, Starobin, Laanan, and Riveria (2010) call to senior leadership in facilitating 
faculty conversations between university professors and community college faculty specific 
to courses, articulation, academic rigor, grading, and minimum credit hours.  Hoffman’s, 
et.al. recommendations lead to a call-to-action, specifically, the creation of a “articulated 
national standard regarding STEM course contents and sequences” (p. 93).  The lack of 
regional and national standards places transfer students at a disadvantage; varying pathways 
between and among university STEM degrees requirements provides an ever-changing target 
for community college students.  
In light of temporal education experiences, an analysis of Iowa’s community college 
transfer student will assist in addressing this void.  What tools exist to examine the 
educational experiences and academic prepartion of Iowa’s community college transfer 
students in light of their choice of STEM or non-STEM-related careers upon transfer? 
Tools in the Tool Box 
Laanan Transfer Student Questionnaire (L-TSQ) 
Developed by Laanan (1998, 2001) the L-TSQ measures transfer students’ 
experiences in 2-year and 4-year institutions.  The 133-item L-TSQ comprises three sections: 
(a) social demographics, (b) community college experiences, and (c) university experiences.  
The survey instrument collects student data through categorical scales, measures levels of 
agreement on a Likert-type scale (e.g., responses ranging from 4 = strongly agree to 1 = 
strongly disagree), and measures level of involvement in activities (e.g., responses ranging 
from 4 = very often to 1 = never).  Rooted in Pace’s (1984, 1990) quality of effort 
framework, Laanan (2004) posited that researchers are able to measure the extent to which 
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transfer students are involved in various activities which in turn impact their satisfaction with 
previous and current educational experiences and their transfer adjustment process. 
Through exploratory factor analysis, the L-TSQ has yielded a rich set of 
psychometric properties that are attributed to a student’s community college experiences and 
university experiences.  In relation to the previous review of factors affecting a student’s 
choice of an academic major, psychometric factors identified by Laanan (2004) provide a 
proxy perspective of past and present factors that may affect a student’s choice of a STEM-
related major and subsequent academic adjustment.  
A study conducted in the fall of 2001 of Dallas County Community College District 
transfer students attending a Texas research university, Laanan and Starobin (2004) 
concluded that the important reasons for attending the university were to secure a bachelor’s 
degree and the necessary skills to enter a new job or occupation.  Furthermore, transfer 
students agreed somewhat that community college courses were challenging and prepared 
them for the expectations of the university.  Finally, the analysis indicated that transfer 
students occasionally interacted with faculty at the community college.  
Jackson (2010) conducted a mixed methodology study using the L-TSQ to assist in 
explaining gender differences in the socialization factors relative to academic and social 
adjustment for transfer students in STEM majors at ISU.  Her study recommended that 
transfer students seek a balance in their community college setting by becoming 
academically prepared and becoming socially engaged.  Transfer students in STEM majors 
need to take as many math and science courses as possible in their community college 
setting.  In relation to gender differences, she concluded that females in STEM-related 
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majors need early exposure to math and science, motivation and encouragement by friends 
and family, and strong connections to faculty at their community college.   
Lopez (2011) built upon Jackson’s (2010) study by leveraging the L-TSQ across 
STEM non-engineering and engineering student populations at ISU in relation to student 
academic adjustment and the cumulative university GPA.  Lopez (2011) concluded that 
community colleges should have math and science courses that are clearly aligned with ISU 
courses to better prepare students for the transition and academic adjustment in the university 
setting.  He further recommended that universities should better assist students by motivating 
and encouraging faculty to engage with students on a one-on-one basis.   
As yet untested, L-TSQ factors also may assist in addressing the literature void 
concerning factors attributed to a transfer student’s choice of a STEM- or non-STEM-related 
major.  Building upon previous applications of the L-TSQ, a deeper understanding of the 
community college and university experiences will assist policy makers and practitioners in 
understanding student choice of major and student academic adjustment to the university 
setting. 
Transcript Analysis 
Enrollment files, college application data, financial aid records, and the like are 
routinely collected by institutions of higher education to fulfill the reporting requirements of 
state and federal agencies.  Hagedorn and Kress (2008) suggested that these records have 
unrealized potential in establishing policies that promote and enable student success.  
Transcripts are an objective source of data, offering a path of student progression through 
higher education systems.  This work can be traced to work of Clifford Adelman, whose 
research has included the analysis of academic intensity, attendance patterns, and attainment 
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of baccalaureate degree (1999), the transfer nature of traditional-age community college 
students (2004), and the baccalaureate degree completion pathways starting from high school 
to college (2006) 
In the case of mathematics and sciences, researchers have the ability to track and 
monitor student progression and perseverance across terms and within disciplines.  This is 
particularly valuable, as mathematics and science preparation has been identified as a 
significant variable affecting a student’s persistence in a STEM-related major (Adelman, 
1999).  Through carefully constructed analysis, evidence may exist to assist policymakers 
and advisors in promoting and encouraging students to seek additional mathematics and 
science preparation at community colleges.   
As Hagedorn, Moon, Cypers, Maxwell, and Lester (2006) suggested, the transcript is 
a student enrollment narrative, enabling researchers to also examine larger research questions 
surrounding term course selection patterns, transition between courses, and relationships 
between course selections and academic attainment.  Additionally, transcript data allows 
researchers to look beyond typical aggregate date for evidence of student success, failure, 
and patterns of interest.   
At ISU, students completing coursework at an Iowa community college receive credit 
as identified in the Course Equivalency Guides (CEG) maintained by ISU’s Office of the 
Registrar.  For each Iowa community college, the CEG provides a map linking a community 
college course with the ISU course for which credit is awarded.  An ISU student’s official 
academic record provides a listing of ISU courses.  These courses serve as a mutually agreed 
upon proxy for courses completed in the Iowa community college system and provide insight 
into the mathematics and science course-taking patterns of transfer students. 
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Summary 
This review of literature included information regarding (a) the theoretical 
perspective, (b) factors affecting the choice and persistence in a college academic major, and 
(c) tools in the toolbox.  The topics were examined from multiple perspectives derived from 
publications relevant to accepted educational thought and practice.  The review provided 
perspective in testing a hypothetical model of community college experiences and university 
experiences that may affect a student’s choice and persistence in a STEM-related major.  The 
hypothetical model parallels prior research regarding traditional student’s interests in STEM-
related majors and attempts to address a significant void in the literature regarding transfer 
students through the use of L-TSQ data and transcript data. 
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CHAPTER 3. METHODOLOGY 
Overview 
This chapter provides an overview of the methodology used to better understand Iowa 
community college students who have transferred into non-STEM- and STEM-related majors 
at ISU.  Specifically, the study examined these two discreet groups of students by 
investigating differences in their background characteristics and exploring their community 
college and university experiences relative to their choice of a STEM-related major along 
with their academic adjustment.  This chapter includes the research questions, hypotheses, 
research design, data collection procedures, analysis techniques, dependent and independent 
variables, hypothetical predictive models, limitations/delimitations, and ethical 
considerations.   
Research Questions 
To address the purpose of this study, the following research questions were developed 
and guided the investigation. 
1. What are the demographic characteristics of Iowa community college transfer 
students with STEM- and non-STEM-related majors at Iowa State University? 
2. What are mathematics and science course-taking characteristics of Iowa 
community college students in STEM- and non-STEM-related majors at Iowa 
State University prior to transfer? 
3. What are the community college and university experiences of Iowa community 
college transfer students with STEM- and non-STEM-related majors at Iowa State 
University? 
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4. Which demographic, community college transcript, and community college 
experience variables can be used to predict an Iowa community college student’s 
choice of a non-STEM or STEM major at Iowa State University? 
5. To what extent, if any, do Iowa community college students change their majors 
between non-STEM- and STEM-classified majors at Iowa State University? 
6. Which demographic, community college transcript, community college 
experience, and/or university experience variables predict academic adjustment 
for Iowa community college students majoring in non-STEM or STEM majors at 
Iowa State University? 
Hypotheses 
Multivariate analysis will provide additional insight across non-STEM and STEM 
majors relative to the students’ choice of a major and their academic adjustment.  The 
following null hypotheses were tested: 
H01: There is no significant difference in the ethnicity of students with non-STEM 
versus STEM majors. 
H02: There is no significant difference in the gender of students with non-STEM 
versus STEM majors. 
H03: There is no significant difference in the attainment of an associate’s degree for 
students with non-STEM versus STEM majors 
H04: There is no significant difference in the total number of transfer credits or 
transfer GPA for students with non-STEM versus STEM majors.  
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H05: There is no significant difference in the number of transfer credits in 
mathematics and science-related courses for students with non-STEM versus 
STEM majors. 
H06: There is no significant difference in the community college experiences 
variables between students with non-STEM versus STEM majors. 
H07: There is no significant difference in the university experiences variables 
between students with non-STEM versus STEM majors. 
Addressing these research questions and null hypotheses informs three audiences essential to 
advancing the production of STEM graduates: students considering career-related STEM 
majors, persons affecting the student choice process, and higher education academic 
policymakers.  
Research Design 
This study employed an ex post facto survey research design.  An ex post facto study 
“reasons backwards” by moving from “outcomes to predictors, not from predictors to 
outcomes” (Light, Singer, & Willet, 1990, p. 135).  The predictor model (shown later in 
Figure 3.1) examined factors relative to transfer students’ choice of a non-STEM or STEM 
major and their academic adjustment at ISU.  The study leverages two sources of data 
through use of a student survey and analysis of students’ university transcripts. 
The survey gathered data about Iowa community college transfer students through the 
use of the L-TSQ.  The L-TSQ collects background characteristics and information about 
their community college experiences and university experiences.  A copy of the L-TSQ is 
provided in Appendix A. 
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The academic transcript data was secured through the university’s Office of the 
Registrar and was merged with the L-TSQ data.  The transcript information examined in this 
study included background characteristics, data from community college transcripts (as 
officially recorded by the registrar’s office), and university academic data.  The elements 
included GPA, transfer credits, associate’s degree attainment, courses, academic credits, and 
declared ISU major.   
Data Collection 
For the study, the academic records and responses of 606 students who transferred 
from an Iowa community college to ISU in fall 2005, spring 2006, and fall 2006 and 
completed the L-TSQ during the Spring semester of 2007 were analyzed.  The respondent 
data were collected under contract via a web survey commencing March 21, 2007.  A total of 
1,512 transfer students received e-mail correspondence and subsequent follow-up letters to 
invite them to participate by the closing date of April 23, 2007.  A total of 606 surveys were 
recorded and represent the sample analyzed in this study.  
The transcript data used were secured and provided under contract though ISU’s 
Office of the Registrar.  The transcript data was merged with the L-TSQ data by the 
university’s Office of the Registrar through the use of the student’s unique university ID.  
The student’s university ID was subsequently deleted by the Registrar’s Office and replaced 
with a dummy ID.  The resulting Excel file was password protected and electronically sent 
for analysis. 
Reliability and Validity of the L-TSQ 
Creswell (2009) stated that reliability determines “whether scores to items on an 
instrument are internally consistent, stable over time, and whether there was consistency in 
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test administration and scoring” (p. 233).  Laanan (2004) reported the internal consistency of 
the L-TSQ as acceptable, measured by the factor alpha coefficients of the construct variables 
in excess of .606.  For this study, the L-TSQ construct variables alpha coefficients ranged 
from .704 to .925.  The loading factors and resulting alpha for each of the L-TSQ construct 
variables are provided later in Table 3.4 and Table 3.5.  
In addition, Laanan (1995) established a stability estimate through a test–retest 
scenario; the test yielded a correlation coefficient of .75.  Validity refers to drawing 
meaningful inferences from instrument scores (Creswell, 2009).  Content and construct 
validity were established through a pilot test of 25 students (Laanan, 1995). 
Dependent Variables 
There were two dependent variables associated with the purpose of this study: (a) 
non-STEM or STEM major designation and (b) academic adjustment.  The non-STEM and 
STEM major designations were provided by the university’s Office of the Registrar; the 
groupings were discreet.   
The academic adjustment variable was a composite variable from the L-TSQ; the 
loading factors and alpha coefficients are provided later in Table 3.5.  The academic 
adjustment questions asked students to indicate the extent to which they agreed or disagreed 
with the statements regarding their adjustment process at ISU on a 4-point scale: 1 = disagree 
strongly, 2 = disagree somewhat, 3 = agree somewhat, and 4 = agree strongly.  A summary 
of the two independent variables is provided in Table 3.1. 
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Table 3.1 
Dependent Variables 
Variable Coding  
STEM major code Dichotomous  
 0 = non-STEM  
 1= STEM  
Academic Adjustment L-TSQ (construct: 4 items) 4-point scale  
 1 = disagree strongly  
 2 = disagree somewhat  
 3 = agree somewhat  
 4 = agree strongly  
 
Independent Variables 
In chapter 2, the literature review provided perspective in testing a hypothetical 
model of community college experiences and university experiences that may affect a 
student’s choice in a STEM-related major and academic adjustment.  The perspective was 
derived from the STF of Patton and McMahon (2006), Laanan (2005), Hagedorn and Kress 
(2008), Adelman (2006), and others.  The hypothetical model paralleled prior research across 
traditional student’s interests in STEM-related majors by suggesting the use of L-TSQ data 
and transcript data.  As such, the independent variables were organized into four blocks: (a) 
demographic characteristics, (b) community college transcript variables, (c) community 
college experiences from the L-TSQ, and (d) university experiences from the L-TSQ.   
Demographic Characteristics 
A summary of the demographic characteristics of the L-TSQ participants and the 
associated coding is provided in Table 3.2.  The characteristics of interest, representing age, 
gender, race/ethnicity, parental educational levels, and total household income, are aligned 
with the STF.  
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Table 3.2   
Background Demographic Independent Variables 
Variable Coding  
Age Continuous variable  
Gender Dichotomous variable  
 0 = Female  
 1 = Male  
Race/ethnicity Dichotomous variable  
 0 = White  
 1 = non-White  
Father's education level 9-point scale  
 1 = Elementary school or less  
 2 = Some high school  
 3 = High school graduate  
 4 = Some college  
 5 = Associate’s degree from 2-year  
 6 = Bachelor’s degree  
 7 = Some graduate school  
 8 = Graduate degree  
 9 = Do not know  
Mother's education level 9-point scale  
 1 = Elementary school or less  
 2 = Some high school  
 3 = High school graduate  
 4 = Some college  
 5 = Associate’s degree from 2-year  
 6 = Bachelor’s degree  
 7 = Some graduate school  
 8 = Graduate degree  
 9 = Do not know  
Parent's total household income 5-point scale  
 1 = Less than $20000  
 2 = $20,000–39,999  
 3 = $40,000–59,999  
 4 = $60,000–79,999  
 5 = $80,000 or more  
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Community College Transcript Variables 
The community college transcript data was secured through the university’s Office of 
the Registrar.  Math courses were collapsed into two discreet categories: (a) precalculus and 
(b) calculus.  The science courses retained their original departmental affiliations and include 
biology, chemistry, engineering, physics, environmental science, and physical science.  The 
data included the number of credits hours and number of courses recognized officially by the 
university’s Office of the Registrar.  A summary of these variables and the associated coding 
are provided in Table 3.3. 
 
Table 3.3   
Community College Transcript Independent Variables 
Variable Coding 
Associate's degree attainment Dichotomous variable 
 0 = No 
 1 = Yes 
Transfer GPA Continuous variable 
Transfer credit hours Continuous variable 
Precalculus credits transferred Continuous variable 
Number of precalculus courses completed at community college Continuous variable 
Calculus credits transferred Continuous variable 
Number of calculus courses completed at community college Continuous variable 
Biology credits transferred Continuous variable 
Number of biology courses completed at community college Continuous variable 
Physics credits transferred Continuous variable 
Number of physics courses completed at community college Continuous variable 
Engineering credits transferred Continuous variable 
Number of engineering courses completed at community college Continuous variable 
Chemistry credits transferred Continuous variable 
Number of chemistry courses completed at community college Continuous variable 
Physical science credits transferred Continuous variable 
Number of physical science classes completed at community college Continuous variable 
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Community College Experiences and University Experiences 
The study analyzed L-TSQ student responses through an exploratory factor analysis.  
Principal component analysis with varimax rotation was employed and appropriate to assist 
the researcher in reducing data to factors which were interpretable (Laanan, 2007; Norusis & 
SPSS, Inc., 1990).  Exploratory factor analysis of the L-TSQ responses yielded six 
community college experiences and nine university experiences variables.  The alpha 
coefficients and loading factors for the community college experience and university 
experience variables are provided in Table 3.4 and Table 3.5, respectively.  For this study, 
the L-TSQ construct variables alpha coefficients ranged from .704 to .925, which are 
acceptable values. 
 
Table 3.4 
Exploratory Factor Analysis for L-TSQ Community College (CC) Experiences 
Factor name 
Factor 
loadings 
Community College Academic and Advising Services (α = .925)  
 At CC discussed plans for transferring to 4-yr of interest .874 
 At CC consulted academic advisors counselors regarding transfer .871 
 At CC talked with advisor counselor about courses to take, requirements, educational plans .864 
 At CC advisors counselors identified courses needed at 4-yr of interest .857 
 At CC information from academic advisors counselors was helpful in the transfer process .847 
 At CC met with academic advisors counselors on regular basis .804 
Experiences with Community College Faculty (α = .917)  
 Frequency at CC: Visited informally and briefly with instructor after class .864 
 Frequency at CC: Asked instructor for comments and criticisms about work .863 
 Frequency at CC: Visited faculty and sought advice .843 
 Frequency at CC: Discussed career plans and ambitions with faculty member .843 
 Frequency at CC: Asked instructor for course-related information .826 
 Frequency at CC: Felt comfortable approaching faculty outside class .806 
Community College Learning and Study Skills (α = .895)  
 Skills at CC: Problem solving .823 
 Skills at CC: Reading .796 
 Skills at CC: Time management .791 
 Skills at CC: Test taking .789 
 Skills at CC: Note-taking .788 
 Skills at CC: Writing .787 
 Skills at CC: Research .722 
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Table 3.4 (continued) 
Factor name 
Factor 
loadings 
Community College General Courses (α = .856)  
 CC courses intellectually challenging .812 
 CC courses prepared for ISU academic standards .779 
 CC courses demanded intensive writing assignments and projects .768 
 CC courses required extensive reading and writing .767 
 CC courses developed critical and analytical thinking .745 
 CC courses prepared for ISU major .736 
Community College Course Learning (α = .840)  
 Frequency at CC: Tried to see how different facts and ideas fit together .857 
 Frequency at CC: Thought about practical applications of the material .826 
 Frequency at CC: Tried to explain the material to another student or friend .749 
 Frequency at CC: Worked on paper/project where had to integrate ideas from var. sources .745 
 Frequency at CC: Participated in class discussions .738 
Community College Transfer Process (α = .793)  
 While at CC Visited ISU campus to learn office departments locations .844 
 While at CC Spoke with ISU academic counselor about transferring and major 
requirements 
.861 
 While at CC Visited ISU admissions office .824 
 
 
 
Table 3.5 
Exploratory Factor Analysis  for L-TSQ University Experiences 
Factor name 
Factor 
loadings 
University experiences 
Experiences with faculty at ISU (α = .909)  
 Frequency in past year at ISU: Visited informally and briefly with instructor after class .845 
 Frequency in past year at ISU: Visited faculty and sought advice on class projects .843 
 Frequency in past year at ISU: Asked instructor for info related to a course I was taking .839 
 Frequency in past year at ISU: Asked instructor for comments/criticisms about my work .836 
 Frequency in past year at ISU: Felt comfortable approaching faculty outside class .816 
 Frequency in past year at ISU: Discussed career plans and ambitions with faculty .801 
Course Learning at ISU (α = .824)  
 Frequency in past year at ISU: Tried to see how different facts and ideas fit together .853 
 Frequency in past year at ISU: Thought about practical applications of material .819 
 Frequency in past year at ISU: Tried to explain material to another student or friend .741 
 Frequency in past year at ISU: Participated in class discussions .724 
 Frequency in past year at ISU: Worked on a paper to integrate ideas from various sources .722 
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Table 3.5 (continued) 
Factor name 
Factor 
loadings 
Influential reasons for attending ISU 
ISU Reputation (α = .782)  
 Decision to attend: Academic reputation .771 
 Decision to attend: Grads get good jobs .822 
 Decision to attend: Ranking in national magazines .775 
 Decision to attend: Gain admission to top grad professional school .758 
Financial Influences to Attend ISU (α = .734)  
 Decision to attend: Affordable tuition .892 
 Decision to attend: Cost .833 
 Decision to attend: Offered financial assistance .715 
Outside Influences to Attend ISU (α = .704)  
 Decision to attend: Recruited .888 
 Decision to attend: Academic counselor at previous college advised .787 
 Decision to attend: Friend suggested .777 
General perceptions of ISU 
ISU Transfer Student Negative Experiences (α = .869)  
 Because I am a community college transfer most students underestimate my abilities .904 
 There is a stigma at ISU among students for having started at a community college .885 
 Because I am a community college transfer most faculty underestimate my abilities .881 
Overall all Satisfaction at ISU (α = .854)  
 I would recommend to other transfer students to come to ISU .881 
 ISU is an intellectually stimulating and often exciting place to be .865 
 If I could start over again, I would still go to ISU .825 
 I feel the courses I have taken at ISU have been interesting and worthwhile .771 
General Perceptions of ISU Faculty (α = .830)  
 ISU faculty are easy to approach .905 
 ISU faculty tend to be accessible to students .869 
 Professors are strongly interested in the academic development of undergrads .815 
Adjustment process at ISU 
Social Adjustment at ISU (α = .766)  
 I am meeting as many people and making as many friends as I would like at ISU .852 
 It is easy to make friends at ISU .851 
 Adjusting to the social environment at ISU has been easy .782 
Academic Adjustment at ISU (α = .707)  
 The large courses intimidate me .725 
 Adjusting to the academic standards or expectations at ISU has been easy .703 
 My level of stress increased when I started ISU .696 
 I experienced a dip in grades GPA during my first semester at ISU .693 
 I often felt overwhelmed by the size of the student body' .655 
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The L-TSQ community college experiences and university experiences construct 
variables coding scheme is provided in Table 3.6 and Table 3.7, respectively.  The coding 
scheme represents the Likert-type scale response categories available to the participants of 
the L-TSQ.   
 
Table 3.6  
Community College Experiences L-TSQ Independent Variables 
Variable Coding 
  
Community college academic advising/counseling (construct: 6 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
Experience with community college faculty (construct: 6 items) 4-point scale 
 1 = never 
 2 = occasionally 
 3 = often 
 4 = very often 
Community college learning and study skills (construct: 7 items) 4-point scale 
 1 = never 
 2 = occasionally 
 3 = often 
 4 = very often 
Community college general courses (construct: 6 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
Community college course learning (construct: 5 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
Community college transfer process TSQ (construct: 3 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
 
 
40 
Table 3.7 
University Experiences L-TSQ Independent Variables 
Variable Coding 
Experiences with faculty at ISU (construct: 6 items) 4-point scale 
 1 = never 
 2 = occasionally 
 3 = often 
 4 = very often 
Course learning at ISU (construct: 6 items) 4-point scale 
 1 = never 
 2 = occasionally 
 3 = often 
 4 = very often 
ISU reputation (construct: 4 items) 4-point scale 
 1 = not important 
 2 = somewhat important 
 3 = important 
 4 = very important 
Financial influences (construct: 3 items) 4-point scale 
 1 = not important 
 2 = somewhat important 
 3 = important 
 4 = very important 
Outside influences (construct: 3 items) 4-point scale 
 1 = not important 
 2 = somewhat important 
 3 = important 
 4 = very important 
ISU transfer student negative experiences 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
Overall satisfaction at ISU (construct: 4 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
Faculty perception TSQ  (construct: 3 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
Social adjustment at ISU (construct: 4 items) 4-point scale 
 1 = disagree strongly 
 2 = disagree somewhat 
 3 = agree somewhat 
 4 = agree strongly 
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Hypothetical Predictive Models 
The study addressed two questions, the first relative to the transfer students’ choice of 
a non-STEM or STEM major and the second relative to any differences in the academic 
adjustment of these two groups.  To guide the analysis, two temporally ordered predictive 
models were derived from the perspectives provided in Chapter 2 and provided the 
framework for conducting the descriptive and multivariate analysis (Figure 3.1).   
Data Analysis 
A comparative descriptive analysis of the demographic characteristics was conducted 
across transfer students in STEM- and non-STEM-related majors at ISU.  The analysis 
included comparison across gender, ethnicity, age, parents’ education level, total household 
income, majors at the time of transfer, and majors at the beginning of the fall semester of 
2007.  Inferential tests of significant differences between the students with non-STEM versus 
STEM majors were conducted. 
The L-TSQ variable constructs were analyzed through a descriptive analysis and 
inferential tests of significant differences.  The analysis examined the six community college 
experience variables and the nine university experience variables across non-STEM and 
STEM majors. 
Logistic regression analysis is appropriate when assessing the effect of continuous 
and/or categorical independent variables on a categorical dependent variable (Bryman & 
Hardy, 2004).  For this study, a sequential logistic regression model was employed to 
determine the predictive relationship between the independent variables and the dichotomous 
dependent variable of STEM major designation.  The literature was not specific with regard 
to relative sample sizes (Peng, Lee, & Ingersoll, 2002).  Several authors have recommended a 
minimum of ratio of 10 to 1, with a minimum sample of 100 (Tabachnick & Fidell, 2001).  In
 
   4
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Figure 3.1. Hypothetical predictive model. 
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this study, 251 participants had selected a STEM major and 355 had selected a non-STEM 
major; thus, using a 20 to 1 ratio, the researcher was able to introduce the independent 
variables in three blocks as provided in the hypothetical predictive model (Figure 3.1).  The 
resulting model provided regression beta coefficients for each of the independent variables: 
logit(Y) = ln(π/(1 – π)) = α0 + β1X1 + β2X2 + β3X3 + … + βkXk, 
where Y is the outcome of interest (the dichotomous dependent variable), logit(Y) is the 
natural logarithm of odds of Y, α is the intercept or constant, β is the regression coefficient, 
X is the predictor variable, and K is the number of predictor variables.  An overall analysis of 
the resulting logistic model is presented along with statistical tests of individual predictor 
variables.  
Two hierarchical regression models were used to predict the academic adjustment of 
Iowa’s community college transfer students in non-STEM- and STEM-related majors.  With 
251 STEM majors and 355 non-STEM majors and observing the 20 to 1 ratio accepted by 
social science researchers (Tabachnick & Fidell, 1989), the analysis limited the number of 
independent variables to 12.  The analysis provided the coefficients for the independent 
variables in the standard regression model relative to the continuous dependent variable of 
academic adjustment:   
Y = b0 + b1X1 + b2X2 + b3X3 + … + bkXk, 
For which the variables are as described for the first model.  The above equation was used for 
the two models reflecting the two discreet groupings of non-STEM and STEM majors.  
Coefficients, inferential tests of significance, overall model fit were compared and 
contrasted.  A summary of the variables, descriptive, inferential, and multivariate analysis for 
this study’s research questions is provided in Table 3.8.   
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Table 3.8 
Research Questions, Variables, and Method of Analysis 
Research questions Independent variables 
Dependent 
variables Method of analysis 
1. What are the demo-
graphic characteristics of 
Iowa community college 
transfer students with 
STEM- and non-STEM-
related majors at Iowa 
State University? 
 
Background characteristics 
 Age 
 Gender 
 Race/ethnicity 
 Father's education level 
 Mother's education level 
 Parent's total household income 
 
Dichotomous 
 Non-STEM 
 STEM 
 
Descriptive analysis  
 
Inferential 
 Cross-tabulations 
 Pearson chi-square 
analysis 
 t test 
 
2. What are mathematics 
and science course-taking 
characteristics of Iowa 
community college stu-
dents in STEM- and non-
STEM-related majors at 
Iowa State University prior 
to transfer? 
Community college transcript variables  
 Associate's degree attainment 
 Transfer GPA 
 Transfer hours 
 Precalculus credits/courses  
 Calculus credits/courses 
 Biology credits/courses 
 Physics credits/courses 
 Engineering credits/courses 
 Chemistry credits  
 Environmental Science credits/courses 
 Physical Science credits/courses 
 
Dichotomous 
 Non-STEM 
 STEM 
 
Descriptive analysis 
 
Inferential 
 Cross-tabulations 
 Pearson chi-square 
 t test 
3. What are the community 
college and university 
experiences of Iowa com-
munity college transfer 
students in STEM- and 
non-STEM-related majors 
at Iowa State University? 
 
Community college experiences TSQ 
 Community college academic and 
advising services 
 Experiences with community college 
faculty 
 Community college learning and study 
skills 
 Community college general courses  
 Community college course learning 
 Community college transfer process 
 
University experiences TSQ 
 Experiences with faculty at ISU 
 Course learning at ISU 
 ISU reputation 
 Financial influences to attend ISU 
 Outside influences to attend ISU 
 ISU transfer student negative 
experiences 
 Overall all satisfaction at ISU 
 General perceptions of ISU Faculty 
 Social adjustment at ISU 
Dichotomous 
 Non-STEM 
 STEM 
 
Descriptive analysis  
 
Inferential 
 Cross-tabulations 
 t test 
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Table 3.8 (continued) 
Research questions Independent variables 
Dependent 
variables 
Method of analysis 
4. What demographic, 
community college tran-
script, and/or community 
college experience var-
iables can be used to pre-
dict an Iowa community 
college student’s choice of 
a non-STEM or STEM 
major at Iowa State 
University? 
 
Demographic background characteristics 
 
Community transcript variables 
 
Community college experiences TSQ 
Dichotomous 
 Non-STEM 
 STEM 
 
Multivariate analysis 
 Sequential logistic 
regression model 
5. To what extent, if any, 
do Iowa community 
college students change 
their majors between non-
STEM- and STEM-
classified majors at Iowa 
State University? 
 
Demographic background characteristics 
 
Community college transcript variables 
Dichotomous 
 Non-STEM 
 STEM 
 
Descriptive analysis 
6. What demographic, 
community college tran-
script, community college 
experience, and/or univer-
sity experience variables 
predict academic adjust-
ment for Iowa community 
college students majoring 
in non-STEM or STEM 
majors at Iowa State 
University? 
Demographic background characteristics 
 
Community college transcript variables 
 
Community college experiences TSQ 
 
University experiences TSQ 
Continuous 
 Academic 
adjustment 
Multivariate analysis 
 Multiple 
regression model 
    
 
Limitations 
One of the limitations to this study was the self-reported nature of responses by 
students on their application forms to the university and their responses to the L-TSQ.  
Students self-reported their race/ethnicity, highest level of educational attainment for parents, 
and total household income, and as such; the accuracy of their responses could not be 
verified.   
Another limitation of this study was the designation of the student’s major at the 
beginning of the fall 2007 term.  The major provided by the university’s Office of Registrar 
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was the active major at the beginning of the semester and did not indicate whether the student 
was actively enrolled that semester.  As such, students who may not have attended ISU 
during the fall of 2007 but still had an active major were included in the data file. 
Although the study does provide insight regarding the variables that predict a 
student’s choice of a non-STEM- or STEM-related major, the study does not provide reasons 
why these variables have an effect.  Additional qualitative and quantitative studies would be 
beneficial in providing more insight into the why these variables cause a student’s choice of a 
non-STEM or STEM major.   
Finally, the study was limited to a descriptive summary of how students switched 
between majors by the beginning of the fall 2007 semester.  Longitudinal studies across the 
study’s sample would shed additional light relative to their persistence and degree 
attainment. 
Delimitations 
The study analyzed the academic records and responses of 606 students who had 
transferred from an Iowa community college to ISU in fall 2005, spring 2006, and fall 2006 
and took the L-TSQ during the spring semester of 2007.  As such, the records of the 906 non-
respondents were excluded from the data file.  Furthermore, there were many other transfer 
students admitted to ISU during this period who were excluded from this study. 
The study examined only the mathematics and sciences transfer courses as recorded 
by the university’s Office of the Registrar; courses relative to other disciplines and remedial 
coursework were not included in the data file.  The study focused on Iowa community 
college students who transferred to ISU in fall 2005, spring 2006, and fall 2006; thus students 
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transferring from other providers of postsecondary education during the same periods were 
excluded from the study. 
Ethical Issues 
The L-TSQ data were provided by ISU’s Office of Community College Research & 
Policy and forwarded electronically to ISU’s Office of the Registrar.  Transcript data were 
merged with the L-TSQ data via each student’s university ID.  The university ID was 
removed and replaced with a dummy ID, and the data file was password protected and sent 
electronically to the researcher for analysis.  The file was secured and analyzed on a college-
provided laptop by login credentials.  The results of the analysis were reported in aggregate, 
thus no individual student information was reported or published in the results.  The ISU 
Institutional Review Board reviewed the researcher’s request and approval was granted on 
March 4, 2009.  A copy of the IRB approval is provided in Appendix B. 
Summary 
This chapter provided the research methodology employed in this study.  The chapter 
included the research questions, hypotheses, research design, data collection procedures, 
analysis techniques, dependent and independent variables, hypothetical predictive models, 
limitations/delimitations, and ethical considerations.  Chapter 4 will provide an exhaustive 
analysis of the data. 
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CHAPTER 4. RESULTS 
Overview 
This chapter provides the findings of this study.  The chapter is organized into seven 
sections, each section based upon a research question and corresponding quantitative 
analysis. 
The first section provides the demographic characteristics of Iowa community college 
transfer students both with non-STEM and STEM majors who transferred to ISU during the 
fall of 2005, spring of 2006, and fall of 2006 and responded to the L-TSQ during the spring 
term of 2007 (also referred to as this study’s “sample”).  The descriptive analysis includes 
first-term major (organized by college), age, gender, race/ethnicity, father’s and mother’s 
education level, and parents’ total household income.  Tables with percentages and tests of 
significant differences are provided for the two discreet categories of students with non-
STEM and those with STEM majors 
The second section presents the mathematics and science course-taking 
characteristics of the study’s sample as officially recorded by the university’s Office of the 
Registrar.  A comparative analysis of students with non-STEM and with STEM majors is 
provided regarding the number of math/science courses taken and transcript credits earned.  
The information is presented through tables, and tests of significant differences are provided.   
The third section focuses on the study sample’s responses to the L-TSQ.  Specifically, 
the six composite community college variables (Academic and Advising Services, 
Experiences with Faculty, Learning and Study Skills, General Courses, Course Learning, and 
Transfer Process) are examined.  Responses from students both with non-STEM and STEM 
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majors are tabulated, percentage differences calculated, and tests of significant differences 
provided.   
The fourth section provides the findings of the sequential logistic regression analysis 
predicting a transfer student’s choice of a non-STEM versus STEM major across the three 
temporally ordered blocked variables associated with demographic characteristics, 
mathematics and science course-taking characteristics, and community college experiences. 
The next section provides a narrative summary of the extent to which the students 
comprising the study’s sample changed their non-STEM and STEM majors, measured at the 
beginning the fall 2007 term (one regular term after the L-TSQ had been completed).   
The sixth section returns to the L-TSQ results and presents an examination of the 
university experiences of the study’s sample.  Ten ISU experiences (experiences with faculty, 
course learning, ISU reputation, financial influences to attend, outside influences to attend, 
ISU transfer student negative experiences, overall satisfaction at ISU, general perceptions of 
ISU faculty, social adjustment, and academic adjustment) are summarized in tables and 
percentages across the fall 2007 non-STEM and STEM major designations.  Tests of 
significant differences for these composite variables also are provided. 
Finally, the last section provides the findings of a sequential regression analysis that 
examined the relationships between the temporally ordered blocked variables associated with 
the demographic characteristics, mathematics/science course-taking characteristics, 
community college experiences, and university experiences, and the composite dependent 
variable from the L-TSQ, Academic Adjustment. 
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Analysis of Research Questions and Hypotheses 
Demographic Characteristics 
What are the demographic characteristics of Iowa community college transfer 
students with STEM- and non-STEM-related majors at Iowa State University?   
The research study’s sample first-term major enrollment at ISU, organized into the 
discreet groupings of non-STEM and STEM majors, are provided in Table 4.1.  The 
designation of a major as either non-STEM or STEM follows the university’s Office of 
Registrar’s designations.  Of the study’s sample (N = 606), 355 students were enrolled in 
non-STEM majors and 251 in STEM majors.  The non-STEM majors with the largest 
enrollments were Pre-Business (n = 59), Elementary Education, and Psychology (n = 27).  
The STEM majors with the largest enrollments were Mechanical Engineering (n = 20), 
Biology (n = 19), and Agricultural Education (n = 18).   
 
Table 4.1 
First Term Non-STEM and STEM Majors by College  
 Total   Non-STEM    STEM  
Major n n % of total  n % of total 
College of Agriculture      
A ECL 4 4 1.14 0 0.00 
AG B 3 3 0.85 0 0.00 
AG ED 19 0 0.00 19 7.57 
AG ST 2 0 0.00 2 0.80 
AGBIO 11 0 0.00 11 4.38 
AGRON 13 0 0.00 13 5.18 
AN S 3 0 0.00 3 1.20 
AST 1 0 0.00 1 0.40 
BIOLA 3 0 0.00 3 1.20 
DY S 3 0 0.00 3 1.20 
ENSCA 7 0 0.00 7 2.79 
FOR 2 0 0.00 2 0.80 
FS A 1 0 0.00 1 0.40 
GEN 9 0 0.00 9 3.59 
HORT 4 0 0.00 4 1.59 
I TEC 2 0 0.00 2 0.80 
MICR 14 0 0.00 14 5.58 
College sub-total 101 7 2.00 94 37.45 
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Table 4.1 (continued) 
 Total   Non-STEM    STEM  
Major n n % of total  n % of total 
College of Business      
ACCT 9 9 2.54 0 0.40 
BUS S 1 1 0.28 0 0.00 
BUS U 2 2 0.56 0 0.00 
FIN 8 8 2.25 0 0.00 
LSCM 2 2 0.56 0 0.00 
M E 1 0 0.00 1 0.40 
MGMT 12 12 3.38 0 0.00 
MIS 3 0 0.00 3 1.20 
MKT 8 8 2.25 0 0.00 
P BUS 59 59 16.62 0 0.00 
College sub-total 105 101 28.45 4 1.99 
      
College of Design      
ART 8 8 2.25 0 0.00 
DSGN 2 2 0.56 0 0.00 
P ARC 13 0 0.00 13 5.18 
P LA 4 4 1.13 0 0.00 
College sub-total 27 14 3.94 13 5.18 
      
College of Engineering      
A E 3 0 0.00 3 1.20 
AER E 8 0 0.00 8 3.19 
C E 7 0 0.00 7 2.79 
CH E 7 0 0.00 7 2.79 
CON E 7 0 0.00 7 2.39 
CPR E 3 0 0.00 3 1.20 
E E 9 0 0.00 9 3.59 
ENGR 3 0 0.00 3 1.20 
I E 2 0 0.00 2 0.80 
M E 20 0 0.00 20 7.97 
College sub-total 69 0 0.00 69 27.09 
      
College of Human Sciences      
AMDP 17 17 4.79 0 0.00 
CH FS 12 12 3.38 0 0.00 
DIETH 11 0 0.00 11 4.38 
ECE 9 9 2.54 0 0.00 
EL ED 21 21 5.92 0 0.00 
FCSED 6 6 1.69 0 0.00 
FFHP 1 1 0.28 0 0.00 
FS H 2 0 0.00 2 0.80 
HHP 27 27 7.61 0 0.00 
HRI 6 6 1.69 0 0.00 
NS H 2 0 0.00 2 0.80 
College sub-total 114 99 27.89 15 5.98 
      
 
52 
Table 4.1 (continued) 
 Total   Non-STEM    STEM  
Major n n % of total  n % of total 
College of Liberal Arts and Sciences      
ANTHR 1 1 0.28 0 0.00 
BIOL 18 0 0.00 18 7.17 
C E 2 0 0.00 2 0.80 
CHEM 3 0 0.00 3 1.20 
COM S 2 0 0.00 2 0.80 
COMST 8 8 2.25 0 0.00 
ECON 1 0 0.00 1 0.40 
ENGL 9 9 2.54 0 0.00 
ENSCS 1 0 0.00 1 0.40 
GEN S 1 0 0.00 1 0.40 
GEOL 1 0 0.00 1 0.40 
HIST 12 12 3.38 0 0.00 
INDIS 3 3 0.85 0 0.00 
JL MC 1 1 0.28 0 0.00 
L ST 2 2 0.56 0 0.00 
LAS S 6 6 1.69 0 0.00 
LING 1 1 0.28 0 0.00 
MATH 6 0 0.00 6 2.39 
MTEOR 4 0 0.00 4 1.59 
MU BM 1 1 0.28 0 0.00 
OPEN 14 14 3.94 0 0.00 
P ADV 9 9 2.54 0 0.00 
P CS 7 0 0.00 7 2.79 
P H P 2 0 0.00 2 0.80 
P JMC 16 16 4.51 0 0.00 
P MED 1 0 0.00 1 0.40 
PBPMI 1 0 0.00 1 0.40 
PERF 3 3 0.85 0 0.00 
PHIL 1 1 0.28 0 0.00 
POL S 8 8 2.25 0 0.00 
PSYCH 27 27 7.61 0 0.00 
RELIG 2 2 0.56 0 0.00 
SOC 6 6 1.69 0 0.00 
SP CM 1 1 0.28 0 0.00 
SPAN 2 2 0.56 0 0.00 
W S 1 1 0.28 0 0.00 
College sub-total 184 134  50 19.92 
      
College of Veterinary Medicine      
V M 6 0 0.00 6 2.39 
College sub-total 6 0 0.00 6 2.39 
      
Grand total of sample 606 355 58.58 251 41.42 
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In Table 4.2 the non-STEM and STEM majors are summarized by college.  Of the 
study’s sample, the largest group of students with STEM majors (37.45%) were enrolled in 
the College of Agriculture, followed by the College of Engineering (27.09%), and the 
College of Liberal Arts and Sciences (19.92%).  The largest group of students with non-
STEM majors were enrolled in the College of Liberal Arts and Sciences (37.4%), followed 
by the College of Business (28.45%). 
 
Table 4.2  
Summary of First-Term Non-STEM and STEM Majors by College  
 Total   Non-STEM    STEM  
College n  n % of total  n % of total 
College of Agriculture 101 7 8.45 94 37.45 
College of Design 27 14 3.94 13 5.18 
College of Engineering 68 0 0.00 68 27.49 
College of Human Sciences 114 99 27.89 15 5.98 
College of Business 106 101 28.45 5 1.59 
College of Liberal Arts & Sciences 184 134 37.75 50 19.92 
College of Veterinary Medicine 6 0 0.00 6 2.39 
Total 606 355 58.58 251 41.42 
 
 
To gain a better understanding of how the demographic characteristics differed 
between non-STEM and STEM transfer students, a description of the study’s research 
sample separated into the two groups with corresponding percentages is presented in Table 
4.3.  
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Table 4.3   
Non-STEM and STEM Transfer Student Demographic Characteristics 
   Total    Non-STEM    STEM  
Variable   n %   n %   n % 
Gender 
      
 Female 311 51.3 218 61.4 93 37.1 
 Male 295 48.7 137 38.6 158 62.9 
       Total 606  355  251  
  Age range (years) 
      
      Under 21 126 20.8 77 21.7 49 19.5 
      21 to 24 380 62.7 216 60.8 164 65.3 
      25 to 29  58 9.6 34 9.6 24 9.6 
      30 to 39 28 4.6 17 4.8 11 4.4 
      40 and over 14 2.3 11 3.1 3 1.2 
      Total 606  355  251  
 Race/ethnicity 
        
 Native American or Alaskan 8 1.3 6 1.7 2 1.0 
 Black/African American 11 1.8 6 1.7 5 2.0 
 White non-Hispanic 553 92.5 320 92.0 233 93.2 
 Asian American/ Pacific Islander 9 1.5 5 1.4 4 1.6 
 Hispanic or Latino 6 1.0 4 1.1 2 1.0 
       Other 11 1.8 7 2.0 4 1.6 
 Total 598 99.9 348  250  
       Missing (nonresponses) 8  7  1  
Highest level of education completed by father       
 Elementary school or less 5 0.8 4 1.1 1 0.0 
 Some high school 28 4.3 13 3.7 13 5.2 
 High school graduate 198 32.9 116 33.0 82 32.7 
 Some college 119 19.8 69 19.7 50 19.9 
 Associate’s degree 71 11.8 40 11.4 31 12.4 
 Bachelor’s degree 115 19.1 71 20.2 44 17.5 
 Some graduate school 7 1.2 4 1.1 3 1.2 
 Graduate degree 49 8.1 27 7.7 22 8.8 
 Don't know 12 2.0 7 2.0 5 2.0 
 Total 602  351  251  
       Missing 4  4  0  
Highest level of education completed by mother       
 Elementary school or less 8 1.3 5 1.4 3 1.2 
 Some high school 13 2.2 11 3.1 2 1.0 
 High school graduate 151 25.1 89 25.4 62 24.7 
 Some college 127 21.1 77 21.9 50 19.9 
 Associate’s degree 126 20.9 68 19.4 58 23.1 
 Bachelor’s degree 115 19.1 65 18.2 50 19.9 
 Some graduate school 11 1.8 7 2.0 4 1.6 
 Graduate degree 46 7.6 27 7.7 19 7.6 
 Don't know 5 0.8 2 1.0 3 1.2 
 Total 602  351   251 
       Missing 4  4   0 
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Table 4.3 (continued) 
   Total    Non-STEM    STEM  
Variable   n %   n %   n % 
Parents total household income       
 < $20,000 120 20.5 60 17.6 60 24.4 
 $20,000 - $39,999 101 17.2 69 20.3 32 13.0 
 $40,000 - $59,999 143 24.4 68 20.0 75 30.5 
 $60,000 - $79,999 107 18.3 65 19.1 42 17.1 
 $80,000 or more 115 19.6 78 22.9 37 15.0 
 Total 586  340  246  
 Missing (nonresponses) 20  15  5  
 
Gender. The gender of the study sample was split approximately equally: 51.3% 
female and 48.7% male.  However, students with non-STEM majors were primarily female at 
61.4% (38.6% male), whereas students with STEM majors were primarily male at 62.9% 
(37.1% female).  
Age. The primary age range for students with non-STEM and STEM majors was 21 
to 24 years of age at 60.8% and 65.3%, respectively.  The next largest age range was students 
who were less than 21 years of age at 21.7% for those with non-STEM majors and 19.5% for 
those with STEM majors.  The distributions of participants across the three remaining 
categories (25 to 29 years, 30 to 29 years, and 40 years and over) were approximately 
equivalent at 9.6%, 4.8%, and 3.1%, respectively, for students with non-STEM majors and 
9.6%, 4.4%, and 1.2%, respectively, for those with STEM majors. 
Ethnicity. The study sample overall was primarily White at 92.5%.  The percentage 
of students in the sample who identified as White was almost identical for the students with 
non-STEM (92.0%) and those with STEM (93.2%) major classifications.  The remaining 
ethnicity classifications included Native American/Alaskan, Black/African American, Asian 
American/Pacific Islander, Hispanic/Latino, or Other.  The distribution of participants across 
the remaining categories ranged from a high of 2.0% to a low of 1%. 
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Highest level of education completed by parents. The participants were asked to 
report the educational attainment of their father and mother.  Approximately one third 
(32.9%) of the study sample reported their father’s highest level of educational attainment 
was high school graduate; this percentage was almost the same for both students with a non-
STEM (33.0%) and those with a STEM (32.7%) major classification.  However, 
approximately one fourth (25.1%) of the study sample reported mother’s highest educational 
attainment level as high school graduate, with again a similar distribution for both students 
with non-STEM (25.4%) and STEM (24.7%) major classifications.  There was some 
difference in the attainment of an associate’s degree between father (11.8%) and mother 
(20.9%) for the study sample.  The percentages and differentials remained approximately the 
same for students with non-STEM and STEM major classifications with regard to father’s 
associate’s degree attainment (non-STEM, 11.4%; STEM, 12.4%) and mother’s associate’s 
degree attainment (non-STEM, 19.4%; STEM, 23.4%). 
Parents’ total household income. With regard to parental household income, 20.5% 
of the study sample reported household income less than $20,000; the percentage for those 
with a non-STEM major was 17.6% in comparison to those with a STEM major at 24.4%.  In 
addition, 19.6% of the study sample reported household income of $80,000 or more; the 
percentage for students with non-STEM classification was 22.9%, whereas for those with a 
STEM classification, it was only 15.0%.   
Statistical significance of the demographic characteristics. To obtain a better 
understanding of the differences in the demographic characteristics between students with 
non-STEM and those with STEM major classifications, a categorical comparison was 
conducted on ethnicity (White or non-White) and gender (male or female).  A comparison of 
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means and standard deviations is provided for the remaining characteristics.  The following 
null hypotheses were tested: 
H01: There is no significant difference in the ethnicity of non-STEM and STEM 
majors. 
H02: There is no significant difference in the gender of non-STEM and STEM majors.  
A Pearson chi-square analysis indicated there was not a statistically significant 
difference in the distribution of non-White and White students in non-STEM versus STEM 
majors, χ²(1, N = 606) = 1.331, p = 0.249 (Table 4.4).  However, the number of males and 
females were significantly different in their choice of a non-STEM or STEM major, χ²(1, N = 
606) = 34.916, p < .001.  Although 61.4% of non-STEM majors were female, only 37.1% of 
STEM majors were female.  
A summary of the independent t tests for the remaining demographic characteristics 
(age, highest education of mother, highest education of father, and parents’ household 
 
 
Table 4.4 
Pearson Chi-Square Test Results for Race/Ethnicity and Gender 
Variable n Non-STEM STEM χ² p 
      
Race/ethnicity    1.331 0.249 
     White 553 320 233   
     Non-White 53 35 18   
     Total 606 355 251   
      
Gender    34.916 <.001 
     Male 295 137 158   
     Female 311 218 93   
     Total 606 355 251   
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income) are provided in Table 4.5.  Of these four variables, a statistical significant difference 
between students with non-STEM and those with STEM majors was revealed only for the 
household income reported.  Students with non-STEM majors reported higher household 
incomes (M = 3.09 versus M =2.85, p < .05).   
 
Table 4.5 
Mean Differences for Background Characteristic Variables by Students with Non-STEM and 
STEM Majors  
 Non-STEM (n = 355)   STEM (n = 251)    
Variable     M SD    M SD t df 
Age 23.634 5.091 23.153 3.862 1.268 604 
Highest education of mother a 4.60 1.634 4.74 1.591 1.051 600 
Highest education of father a 4.52 1.752 4.52 1.773 0.024 600 
Parents household incomeb 3.09 1.424 2.85 1.371 2.056* 584 
aResponses based on a 9-point scale: 1 = Elementary school or less; 2 = Some high school; 3 = High school grad; 
4 = Some college, 5 = Associate’s degree from 2-year school; 6 = Bachelor’s degree; 7 = Some graduate school; 
8 = Graduate degree; 9 = Do not know. bResponses based on a 5-point scale: 1 = Less than $20,000; 2 = 
$20,000–39,999, 3 = $40,000–59,999; 4 = $60,000–79,999; 5 = $80,000 or more. 
*p < .05. 
 
Summary of demographic characteristics 
1. Of the study’s research sample (N = 606), 355 were enrolled in non-STEM majors 
and 251 were enrolled in STEM majors. 
2. The largest group of students with STEM majors (37.5%) were enrolled in the 
College of Agriculture and the largest group of those with non-STEM majors 
(37.7%) were enrolled in the College of Liberal Arts and Sciences. 
3. Regarding race/ethnicity, 92.0% of students with non-STEM majors and 93.2% of 
those with STEM majors were White. 
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4. Students with non-STEM majors were primarily female at 61.4%, whereas those 
with STEM majors were primarily male at 62.9%, a statistically significant 
difference. 
5. 11.4% of students with non-STEM majors and 12.4% of those with STEM majors 
stated their father’s highest education level was an associate’s degree; 19.4% of 
those with non-STEM majors and 23.1% of those with STEM majors stated their 
mother’s highest education level was an associate’s degree. 
6. Students with non-STEM majors reported higher household incomes than did 
those with STEM majors, a difference that was statistically significant. 
Mathematics and Science Course-Taking Characteristics 
 What are the mathematics and course-taking characteristics of Iowa community 
college transfer students in non-STEM- and STEM-related majors at Iowa State University? 
 A summary of student’s degree attainment at an Iowa community college and the 
number of mathematics and sciences classes Iowa community college students transferred to 
Iowa State University is provided in Table 4.6.  The information was provided by the 
university’s Office of the Registrar as officially recognized on the student’s university 
transcript. 
Associate’s degree attainment, transfer credits, and transfer GPA. Of the 
research study’s sample, 49.3% had received their associate’s degree.  Slightly more students 
with non-STEM majors (51.5%) than those with STEM majors 46.2%, a difference of 5.3%, 
had received an associate’s degree at their community college (Table 4.6).  However, the 
average number of credits transferred by students with non-STEM majors and those with 
STEM majors were relatively the same at 59.26 versus 56.49, respectively.  The average  
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Table 4.6 
Course-Taking Characteristics of Transfer Students with Non-STEM and STEM Majors 
    Total     Non-STEM    STEM  
Variable n % n % n % 
Community college degree attainment       
 Yes 299 49.3 183 51.5 116 46.2 
 No 307 50.7 172 48.5 135 53.8 
 Total 606  355  251  
       
Number of precalculus courses       
 0 203 33.5 111 31.3 92 36.7 
 1 260 42.9 164 46.2 96 38.2 
 2 143 23.6 80 22.5 63 25.1 
 Total 606  355  251  
       
Number of calculus courses       
 0 474 78.2 323 91.0 151 60.2 
 1 55 9.1 31 12.4 24 6.8 
 2 39 6.4 5 1.4 34 13.5 
 3 24 4.0 3 0.8 21 8.4 
 4 14 2.3 0 0.0 14 2.3 
 Total 606  355  251  
       
Number of biology courses       
 0 261 43.1 137 38.6 124 49.4 
 1 226 37.3 160 45.1 66 26.3 
 2 91 15.0 51 14.4 40 15.9 
 3 15 2.5 6 1.7 9 3.6 
 4 7 1.2 6 2.4 1 0.3 
 5 6 1.0 0 0.0 6 2.4 
 Total 606  355  251  
       
Number of physics courses       
 0 522 86.1 336 94.6 186 74.1 
 1 40 6.6 13 3.7 27 10.8 
 2 19 3.1 5 1.4 14 5.6 
 3 24 4.0 1 0.3 23 9.2 
 4 1 0.2 0 0.0 1 0.4 
 Total 606  355  251  
        
Number of engineering courses       
 0 563 92.9 353 99.4 210 83.7 
 1 19 3.1 1 0.3 18 7.2 
 2 9 1.5 1 0.3 8 3.2 
 3 13 2.1 0 0.0 13 5.2 
 4 2 0.3 0 0.0 2 0.8 
 Total 606  355  251  
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Table 4.6 (continued) 
    Total     Non-STEM    STEM  
Variable n % n % n % 
Number of chemistry courses       
 0 386 63.7 279 78.6 107 42.6 
 1 134 22.1 53 14.9 81 32.3 
 2 64 10.6 19 5.4 45 17.9 
 3 9 1.5 2 0.6 7 2.8 
 4 12 2.0 2 0.6 10 4.0 
 5 1 0.2 0 0.0 1 0.4 
 Total 606  355  251  
       
Number of environment science courses       
 0 561 92.6 330 93.0 231 92.0 
 1 40 6.6 25 7.0 15 6.0 
 2 4 0.7 0 0.0 4 1.6 
 3 1 0.2 0 0.0 1 0.4 
 Total 606  355  251  
       
Number of physical science courses       
 0 565 93.2 332 93.5 233 92.8 
 1 22 6.6 22 6.2 18 7.2 
 2 1 0.2 1 0.3 0 0.00 
 Total 606  355  251  
       
 
transfer GPA for students with non-STEM and those with STEM majors was approximately 
the same as well, 3.108 and 3.160, respectively. 
Mathematics courses. The analysis of transfer mathematics courses examined two 
areas: precalculus and calculus courses.  As shown in Table 4.6, 68.7% of the students with 
non-STEM majors did not have a transfer precalculus course on their university transcript, 
compared to 63.3% of those with STEM majors.  With regards to calculus, 91.0% of students 
with non-STEM majors had no classes on their transcript, compared to 60.2% of those with 
STEM majors.  In fact, 2.2% of students with non-STEM majors had received transfer credit 
for two or more calculus courses compared to 24.2% of students with STEM majors.   
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Science courses. The analysis of science-related transfer courses examined the 
disciplines associated with biology, physics, engineering, chemistry, environmental science, 
and physical science.  Students with non-STEM majors tended to have more transfer biology 
courses than did those with STEM majors: 61.4% of those with non-STEM majors had one 
or more biology classes versus 50.6% of those with STEM majors (Table 4.6).  However, 
students with STEM majors were more inclined to have transfer-level physics, engineering, 
and chemistry courses on their university transcript than did those with non-STEM majors.  
For physics, 5.4% of students with non-STEM majors had one or more classes versus 25.9% 
of those with STEM majors.  Of students with non-STEM majors, 99.4% had taken no 
engineering classes compared to 83.7% of students with STEM majors.  Only 21.4% of 
students with non-STEM majors had one or more chemistry class on their university 
transcript versus 57.4% for those with STEM majors.  With regard to environmental sciences 
and physical sciences, the vast majority (over 90%) of the research study’s sample, both 
those with non-STEM and STEM majors, had no transfer classes on their university 
transcript.  
Statistical significance of the mathematics and science course-taking 
characteristics.  
A comparison of means and standards deviations provides more insight relative to the 
difference in the attainment of an associate’s degree, transfer credits, transfer GPA, and 
transfer mathematics/science course-taking characteristics of between students with non-
STEM and STEM majors at ISU.  The following null hypotheses were tested: 
H03: There is no significant difference in the attainment of an associate’s degree 
between students with non-STEM and those with STEM majors 
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H04: There is no significant difference in the total number of transfer credits or 
transfer GPA between students with non-STEM and those with STEM majors.  
H05: There is no significant difference in the number of transfer credits in 
mathematics and science-related courses between students with non-STEM and those with 
STEM majors. 
As previously noted, there was a small percentage difference in associate’s degree 
attainment between the two groups of students; 51.5% of the students with non-STEM 
majors versus 46.2% of those with STEM majors had received an associate’s degree at their 
community college.  The difference is not statistically significant, χ²(1, N = 606) = 1.674, p = 
0.196. 
A summary of the independent t tests for total number of transfer credits, transfer 
GPA, and credits in precalculus, calculus, biology, physics, engineering, chemistry, 
environmental science, and physical science are provided in Table 4.7.  There was no 
significance difference in the average number of transfer credits between students with non-
STEM and those with STEM majors (M = 59.256 and M = 56.490, respectively; p > .05), 
and there was no significant difference in the transfer GPA between students with non-STEM 
and those with STEM majors (M = 3.108 and M = 2.160, respectively; p > .05).  The number 
of transfer credits on students’ university transcripts was not significantly different for 
precalculus (M = 3.490 and M = 3.680, p > .05) or for physical science (M = 0.240 and M = 
0.240, p > .05) for students with non-STEM and STEM majors, respectively.  However, there 
were significant differences in the number of transfer credits in the disciplines of calculus, 
biology, physics, engineering, chemistry, and environmental science between non-STEM and 
STEM majors.  As reported in Table 4.7, the difference in the number of transfer credits for 
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Table 4.7 
Mean Differences for Transfer Student Science and Math Credits by Non-STEM and STEM 
Majors 
 Non-STEM (n = 355)   STEM (n = 251)    
Variable  M SD    M SD t df 
Transfer GPA 3.108 0.529 3.160  0.591 –1.143 604 
Transfer credits 59.256 17.830 56.490  18.088 1.870 604 
Precalculus credits 3.490 2.939 3.680 3.686 –0.684 604 
Calculus credits 0.540 1.921 3.690 5.351 –0.220*** 604 
Biology credits 2.861 2.827 3.520  4.910 –2.077* 604 
Physics credits 0.300 1.363 1.950  3.742 –7.654*** 604 
Engineering credits 0.030 0.453 1.110  2.996 –6.667*** 604 
Chemistry credits 1.119 2.721 3.920  4.580 –9.173*** 604 
Environmental science 
credits 
0.190 0.740 0.390  1.831 –1.935* 604 
Physical science credits 0.240 0.958 0.240  0.880 0.005 604 
*p < .05. ***p < .001. 
 
students with STEM majors in the disciplines of calculus, physics, engineering, and  
chemistry was significantly higher at the p < .001 level and significantly higher at the p < .05 
level for biology and environmental sciences.   
Summary of mathematics and science course-taking characteristics 
1. 51.5% of students with non-STEM majors versus 46.2% of those with STEM 
majors had received an associate’s degree at their community college. 
2. There was no significant difference in the total number of transfer credits or 
transfer GPA between students with non-STEM and those with STEM majors. 
3. Students with STEM-related majors at ISU had more transfer credits in the 
disciplines of calculus, biology, physics, engineering, chemistry, and 
environmental science; the difference was statistically significant. 
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Transfer Student Questionnaire: Community College Experiences 
What are the community college experiences of Iowa community college transfer 
students with non-STEM and STEM majors at Iowa State University?  A summary of the 
research study’s participant responses to the L-TSQ relative to the composite Community 
College Experience variables across non-STEM and STEM majors are provided in Table 4.8.  
The percentage difference between responses by students with non-STEM and STEM majors 
was calculated by subtracting the STEM student response rate from the non-STEM student 
response rate.  A negative result indicates that students with STEM majors were less likely to 
select that response, and a positive result indicates that students with STEM majors were 
more likely to select that response. 
The majority of both students with non-STEM (55.6%) and those with STEM 
(61.5%) majors were more likely to agree somewhat or strongly agree with the questions 
comprising the composite variable academic and advising services.  A deeper examination 
revealed that students with STEM majors agreed stronger than did those with non-STEM 
majors that they (a) discussed plans for transferring to a 4-year institution of interest (+8.3%), 
(b) consulted with academic advisors (+6.2%), (c) talked with an advisor about courses to 
take (+6.6%), (d) had advisors who identified courses needed (+5.7%) and that (e) 
information from the academic advisor was helpful (+7.2%).   
The majority of both students with non-STEM (55.1%) and those with STEM 
(53.4%) majors were likely to respond with often or very often to the questions comprising 
the composite variable experiences with community college faculty.  However, a further 
refinement revealed mixed results between students with non-STEM and those with STEM 
majors.  Students with STEM majors more likely to respond with often or very often that  
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Table 4.8 
Community College Experiences L-TSQ Responses by Students with First-Term Non-STEM 
and STEM Majors 
    Non-STEM    STEM  Differencea 
Variable n % n % % 
Academic and Advising Services 
Discussed plans for transferring to 4-yr college of interest      
Disagree strongly 70 20.4 38 15.4 –5.0 
Disagree somewhat 55 16.0 31 12.6 –3.4 
Agree somewhat 94 27.4 84 34.1 6.7 
Agree strongly 124 36.2 93 37.8 1.6 
Total 343  246   
Missing (nonresponses) 12  5   
      
Consulted academic advisors regarding transfer      
Disagree strongly 60 17.3 37 14.9 –2.4 
Disagree somewhat 66 19.1 38 15.3 –3.8 
Agree somewhat 107 30.9 86 34.7 3.8 
Agree strongly 113 32.7 87 35.1 2.4 
Total 346  248   
Missing (nonresponses) 9  3   
      
Talked with advisor about courses to take       
Disagree strongly 79 23.1 47 19.0 –4.1 
Disagree somewhat 56 16.4 34 13.8 –2.6 
Agree somewhat 109 31.9 96 38.9 7.0 
Agree strongly 98 28.7 70 28.3 –0.4 
Total 342  247   
Missing (nonresponses) 13  4   
      
Advisors identified courses needed at 4-yr of interest      
Disagree strongly 94 27.2 53 21.4 –5.8 
Disagree somewhat 68 19.7 49 19.8 0.1 
Agree somewhat 99 28.6 79 31.9 3.3 
Agree strongly 85 24.6 67 27.0 2.4 
Total 346  248   
Missing (nonresponses) 9  3   
      
Information from academic advisor was helpful       
Disagree strongly 77 22.3 41 16.6 –5.7 
Disagree somewhat 82 23.7 55 22.3 –1.4 
Agree somewhat 99 28.6 77 31.2 2.6 
Agree strongly 88 25.4 74 30.0 4.6 
Total 346  247   
Missing (nonresponses) 9  4   
      
Met with academic advisors on a regular basis      
Disagree strongly 120 34.7 76 30.8 –3.9 
Disagree somewhat 90 26.0 71 28.7 2.7 
Agree somewhat 89 25.7 60 24.3 –1.4 
Agree strongly 47 13.6 40 16.2 2.6 
Total 346  247   
Missing (nonresponses) 9  4   
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Table 4.8 (continued) 
    Non-STEM    STEM  Differencea 
Variable n % n % % 
Experiences with community college faculty 
Visited with faculty and sought advice      
Never 45 13.0 39 14.2 1.2 
Occasionally 137 39.5 99 39.8 0.3 
Often 106 30.5 55 27.2 –3.3 
Very often 59 17.0 53 18.9 1.9 
Total 347  246   
Missing (nonresponses) 8  5   
      
Felt comfortable approaching faculty outside of class      
Never 22 6.3 10 4.1 –1.8 
Occasionally 69 19.9 52 21.1 1.2 
Often 122 35.2 78 31.7 –3.5 
Very often 134 38.6 106 43.1 4.5 
Total 347  246   
Missing (nonresponses) 8  5   
      
Asked instructor for course-related information      
Never 17 4.9 17 6.9 2.0 
Occasionally 94 27.1 71 29.0 1.9 
Often 129 37.2 79 32.2 –5.0 
Very often 107 30.8 78 31.8 1.0 
Total 347  245   
Missing (nonresponses) 8  6   
      
Visited information and briefly with instructor      
Never 42 12.1 27 11.0 –1.1 
Occasionally 122 35.2 93 37.8 2.6 
Often 101 29.1 69 28.0 –0.9 
Very often 82 23.6 57 23.2 –0.4 
Total 347  246   
Missing (nonresponses) 8  5   
      
Discussed career plans and ambitions with faculty      
Never 94 27.2 53 21.5 –5.7 
Occasionally 108 31.2 85 34.6 3.4 
Often 82 23.7 55 22.4 –1.3 
Very often 62 17.9 53 21.5 3.6 
Total 346  246   
Missing (nonresponses) 9  5   
      
Asked instructor for comments and criticisms      
Never 79 22.8 50 20.3 –2.5 
Occasionally 105 30.3 91 37.0 6.7 
Often 102 29.4 55 22.4 –7.0 
Very often 61 17.6 50 20.3 2.7 
Total 347  246   
Missing (nonresponses) 8  5   
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Table 4.8 (continued) 
    Non-STEM    STEM  Differencea 
Variable n % n % % 
Community college learning and study skills 
Problem solving      
Disagree strongly 10 2.9 9 3.7 0.8 
Disagree somewhat 32 9.3 24 9.8 0.5 
Neutral 88 25.5 50 20.3 –5.2 
Agree somewhat 158 45.8 94 38.2 –7.6 
Agree strongly 57 16.5 69 28.0 11.5 
Total 345  246   
Missing 10  5   
      
Reading      
Disagree strongly 17 4.9 12 4.9 0.0 
Disagree somewhat 27 7.8 22 8.9 1.1 
Neutral 98 28.2 72 29.3 1.1 
Agree somewhat 126 36.3 81 32.9 –3.4 
Agree strongly 79 22.8 59 24.0 1.2 
Total 347  246   
Missing 8  5   
      
Time management      
Disagree strongly 22 6.3 26 10.6 4.3 
Disagree somewhat 54 15.6 39 15.9 0.3 
Neutral 71 20.5 57 23.2 2.7 
Agree somewhat 127 36.6 71 28.9 –7.7 
Agree strongly 73 21.0 53 21.5 0.5 
Total 347  246   
Missing 8  5   
      
Test-taking      
Disagree strongly 14 4.0 16 6.5 2.5 
Disagree somewhat 55 15.9 40 16.3 0.4 
Neutral 82 23.7 53 21.5 –2.2 
Agree somewhat 129 37.3 74 30.1 –7.2 
Agree strongly 66 19.1 63 25.6 6.5 
Total 346  246   
Missing 9  5   
      
Note-taking      
Disagree strongly 15 4.3 10 4.1 –0.2 
Disagree somewhat 36 10.4 32 13.0 2.6 
Neutral 75 21.6 62 25.2 3.6 
Agree somewhat 142 40.9 80 32.5 –8.4 
Agree strongly 79 22.8 62 25.2 2.4 
Total 347  246   
Missing 8  5   
      
Writing      
Disagree strongly 11 3.2 9 3.7 0.5 
Disagree somewhat 22 6.4 14 5.7 –0.7 
Neutral 76 22.0 59 24.1 2.1 
Agree somewhat 155 44.8 100 40.8 –4.0 
Agree strongly 82 23.7 63 25.7 2.0 
Total 346  245   
Missing 5  6   
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Table 4.8 (continued) 
    Non-STEM    STEM  Differencea 
Variable n % n % % 
Research 
     
Disagree strongly 24 7.0 12 4.9 –2.1 
Disagree somewhat 50 14.5 30 12.2 –2.3 
Neutral 69 20.0 66 26.9 6.9 
Agree somewhat 136 39.4 82 33.5 –5.9 
Agree strongly 66 19.1 55 22.4 3.3 
Total 345  245   
Missing 10  6   
      
Community college general courses 
Courses were intellectually challenging      
Disagree strongly 12 3.5 17 6.9 3.4 
Disagree somewhat 72 21.0 57 23.1 2.1 
Agree somewhat 196 57.1 121 49.0 –8.1 
Agree strongly 63 18.4 52 21.1 2.7 
Total 343  247   
Missing 12  4   
      
Courses prepared me for ISU academic standards      
Disagree strongly 33 9.6 33 13.4 3.8 
Disagree somewhat 71 20.6 61 24.7 4.1 
Agree somewhat 158 45.9 94 38.1 –7.8 
Agree strongly 82 23.8 59 23.9 0.1 
Total 344  247   
Missing 11  4   
      
Courses demanded intensive writing assignments      
Disagree strongly 22 6.4 30 12.2 5.8 
Disagree somewhat 114 33.0 62 25.2 –7.8 
Agree somewhat 174 50.4 110 44.7 –5.7 
Agree strongly 35 10.1 44 17.9 7.8 
Total 345  246   
Missing 10  5   
      
Courses required extensive reading and writing      
Disagree strongly 33 9.6 28 11.3 1.7 
Disagree somewhat 117 34.0 92 37.2 3.2 
Agree somewhat 154 44.8 97 39.3 –5.5 
Agree strongly 40 11.6 30 12.1 0.5 
Total 344  247   
Missing 11  4   
      
Courses developed critical and analytical thinking      
Disagree strongly 8 2.3 10 4.1 1.8 
Disagree somewhat 29 8.4 29 11.9 3.5 
Agree somewhat 234 67.8 134 54.9 –12.9 
Agree strongly 74 21.4 71 29.1 7.7 
Total 345  244   
Missing 10  7   
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Table 4.8 (continued) 
    Non-STEM    STEM  Differencea 
Variable n % n % % 
Courses prepared me for ISU major      
Disagree strongly 49 14.2 40 16.3 2.1 
Disagree somewhat 99 28.8 55 22.4 –6.4 
Agree somewhat 130 37.8 86 35.1 –2.7 
Agree strongly 66 19.2 64 26.1 6.9 
Total 344  245   
Missing 11  6   
      
Community college course learning 
Tried to see how different facts fit together      
Never 4 1.2 3 1.2 0.0 
Occasionally 82 23.8 52 21.1 –2.7 
Often 164 47.5 101 41.1 –6.4 
Very often 95 27.5 90 36.6 9.1 
Total 345  246   
Missing (nonresponses) 10  5   
      
Thought about practical applications of the material      
Never 8 2.3 5 2.0 –0.3 
Occasionally 73 21.3 46 18.8 –2.5 
Often 168 49.0 97 39.6 –9.4 
Very often 94 27.4 97 39.6 12.2 
Total 343  245   
Missing (nonresponses) 12  6   
      
Tried to explain the material to another student      
Never 14 4.1 7 2.8 –1.3 
Occasionally 92 26.7 61 24.8 –1.9 
Often 136 39.4 87 35.4 –4.0 
Very often 103 29.9 91 37.0 7.1 
Total 345  246   
Missing (nonresponses) 10  5   
      
Worked on paper where I had to integrate ideas      
Never 9 2.6 5 2.0 –0.6 
Occasionally 81 23.6 64 26.2 2.6 
Often 144 42.0 98 40.2 –1.8 
Very often 109 31.8 77 31.6 –0.2 
Total 343  244   
Missing (nonresponses) 12  7   
      
Participated in class discussions      
Never 10 2.9 4 1.6 –0.7 
Occasionally 62 18.0 58 23.6 5.6 
Often 136 39.5 78 31.7 –7.8 
Very often 136 39.5 106 43.1 3.6 
Total 344  246   
Missing (nonresponses) 11  5   
      
 
 
71 
Table 4.8 (continued) 
    Non-STEM    STEM  Differencea 
Variable n % n % % 
Community College Transfer Process 
Visited ISU campus to learn department locations      
Disagree strongly 26 7.5 27 11.0 3.5 
Disagree somewhat 59 17.0 41 16.7 –0.3 
Agree somewhat 135 38.8 96 39.0 0.2 
Agree strongly 128 36.8 82 33.3 –3.5 
Total 348  246   
Missing 7  5   
      
Spoke with ISU academic counselor about transferring      
Disagree strongly 31 8.9 26 10.5 1.6 
Disagree somewhat 52 14.9 41 16.5 1.6 
Agree somewhat 138 39.5 86 34.7 –4.8 
Agree strongly 128 36.7 95 38.3 1.6 
Total 349  248   
Missing 6  3   
      
Visited ISU admissions office      
Disagree strongly 51 14.7 45 18.1 3.4 
Disagree somewhat 72 20.8 52 21.0 0.2 
Agree somewhat 106 30.6 74 29.8 –0.8 
Agree strongly 117 33.8 77 31.0 –2.8 
Total 346  248   
Missing 9  3   
      
aDifference calculated by subtracting non-STEM percentage from STEM percentage. A positive percentage 
indicates a higher percentage for STEM students.   
 
they (a) felt comfortable approaching faculty outside of class (+1.0%) and (b) discussed 
career plans and ambitions with faculty (+2.3%), but were less likely to respond with often or 
very often that they (c) visited with faculty and sought advice (–1.4%), (d) asked their 
instructor for course-related information (–4.0%), (e) visited informally and briefly with their 
instructor (–1.5%), and (f) asked their instructor for comments and criticisms (–4.3%). 
For the composite variable community college learning and study skills, the majority 
of both students with non-STEM (53.3%) and those with STEM (58.5%) majors agreed 
somewhat or agreed strongly with the statements comprising the variable.  However, students 
with STEM majors were less likely to agree somewhat or agree strongly with the statement 
that their community college provided them with skills in (a) reading (–2.2%), (b) time 
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management (–7.25%), (c) note taking (–6.0%), (d) writing (–2.0%), and (e) research  
(–2.6%) but were more likely to agree somewhat or agree strongly with the concept that the 
community college provided them with skills in (f) problem solving (+3.9%). 
With regard to the composite variable community college general courses, about two-
thirds of both students with non-STEM (68.1%) and those with STEM (65.1%) majors were 
likely to agree somewhat or agree strongly with the statements comprising the variable.  
Students with STEM majors were less likely to agree somewhat or agree strongly that their 
community college courses (a) were intellectually stimulating (–5.4%), (b) prepared them for 
ISU standards (–7.7%), (c) required extensive reading and writing (–5.0%), and (d) helped 
them develop critical and analytical thinking skills (–5.2%).  One notable exception was that 
students with STEM majors were more likely to agree somewhat or agree strongly that their 
community college courses prepared them for their ISU major (+4.3%). 
For the composite variable community college course learning, a large majority of 
both students with non-STEM (75.7%) and those with STEM (75.2%) majors responded with 
often or very often to the statements comprising the composite variable.  A further analysis 
revealed that STEM majors tended to report that in their community college they often or 
very often were more likely to have (a) tried to fit different facts together (+2.7%), (b) 
thought about practical applications (+2.8%), and (c) tried to explain material to another 
student (+2.8%) but were less likely to have (d) worked on a paper integrating ideas (–2.0%), 
and (e) participated in class discussions (–4.2%). 
The results for the final community college experience composite variable, 
community college transfer process, indicated that over two-thirds of both students with non-
STEM (72.1%) and those with STEM (68.7%) majors agreed somewhat or agreed strongly 
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with the statements associated with the composite variable.  But a further refinement revealed 
that students with STEM majors were less likely to agree somewhat or agree strongly that 
they (a) visited ISU campus to learn department location (–3.3%) and (b) spoke with an ISU 
academic counselor (–3.2%). 
Statistical significance of the community college experience variables. A com-
parison of means and standards deviations provided more insight relative to the differences in 
responses for the community college experience variables of students with non-STEM versus 
those with STEM majors at ISU.  The following null hypothesis was tested: 
H06: There is no significant difference in the community college experiences 
variables between non-STEM and STEM majors. 
A summary of the independent t tests for the community college experience variables 
responses are provided in Table 4.9.  There was no significant difference between the 
responses from students with non-STEM versus those with STEM majors for these six 
composite variables.   
 
Table 4.9 
Mean Differences of Community College Experiences by Students with Non-STEM and 
STEM Majors  
 Non-STEM (n = 355)  STEM (n = 
251)
  
  
Variable M SD M SD t df 
Community college academic/advising 
servicesa 
15.896 5.636 16.258 5.472 
–1.600 581 
Experiences with community college facultyb 15.896 4.882 16.049 4.923 –0.374 589 
Community college learning and study skillsc 25.287 5.952 25.205 6.106 0.163 583 
Community college general coursesa 14.091 3.016 14.029 3.604 0.225 580 
Community college course learningb 15.171 3.134 15.535 3.181 –1.375 581 
Community college transfer processa 8.913 2.455 8.695 2.557 1.045 589 
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aResponses based on a 4-point scale (1 = disagree strongly; 2 = disagree somewhat; 3 = agree somewhat; 4 = 
agree strongly). bResponses based on a 4-point scale (1 = never; 2 = occasionally; 3 = often; 4 = very often). 
cResponses based on a 5-point scale (1 = disagree strongly; 2 = disagree somewhat; 3 = neutral; 4 = agree 
somewhat; 5 = agree strongly). 
Summary of Transfer Student Questionnaire responses: community college 
experiences 
1. Students with STEM majors were more likely to take advantage of the community 
college academic and advising services than were students with non-STEM 
majors. 
2. Students with STEM majors were critical of their community college courses 
relative to preparing them for ISU standards, being intellectually stimulating, and 
helping them develop analytical and critical thinking skills. 
3. Students with STEM majors reported favorably that community college courses 
prepared them for their major at ISU. 
Predicting a Transfer Student’s Choice of Non-STEM or STEM Major 
What demographic characteristics, community college transcript, and community 
college experience variables can be used to predict an Iowa community college student’s 
choice of a non-STEM or STEM major at Iowa State University? 
Sequential logistic regression was performed, with the dichotomous dependent 
variable of STEM major coded as 1.  Therefore, the odds ratio Exp(B) indicated the increase 
in odds of an outcome of a STEM major with a one unit increase in the continuous variable.  
The independent variables were placed in blocks according to the hypothetical predictor 
model given in Chapter 3: Block 1, demographic characteristics; Block 2, community college 
experiences; and Block 3, community college transcript variables.  An analysis was 
conducted for this research study’s sample (N = 606), and the results are provided in Table 
4.10. 
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Step 1. The logistic regression analysis for Block 1 (demographic characteristics 
variables) indicated that gender and parents’ total household income predicted choice of a 
STEM major at the p < .01 significance level.  The odds ratio Exp(B) for gender indicated 
that females were 67.4% less likely to have a STEM major than a non-STEM major.  The 
odds ratio Exp(B) for total household income indicated that for each one unit increase in 
parental household income, for example $20,000–39,999 to $40,000–59,999, the transfer 
student was 19% less likely to have a STEM major. 
Table 4.10 
Predictors of Transfer Students’ Selection of a STEM Major 
    B SE Wald df p Exp(B) 
Step 0: Constant –0.301 0.088 12.631 1 .000 0.731 
       
Step 1: Background demographics       
Age –0.024 0.025 0.946 1 .331 0.976 
Gender: 1 = male –1.120 0.188 35.574*** 1 .000 0.326 
Race: 1 = non-White 0.563 0.368 2.342 1 .126 1.757 
Father’s education level –0.029 0.063 0.208 1 .648 0.972 
Mother’s education level 0.081 0.071 1.308 1 .253 1.085 
Parental total household income –0.211 0.072 8.464** 1 .004 0.810 
Constant 0.652 0.794 0.673 1 .412 1.919 
     –2Log = 672.784       
     Cox & Snell R2 = .084       
     Nagelkerke R2 = .113       
     Chi square = 46.392***       
       
Step 2: Community college experiences       
Age –0.033 0.026 1.571 1 .210 0.968 
Gender –1.129 0.193 34.054*** 1 .000 0.323 
Race 0.554 0.373 2.208 1 .137 1.740 
Father’s education level –0.038 0.064 0.362 1 .547 0.962 
Mother’s education level 0.091 0.072 1.582 1 .208 1.095 
Parental total household income –0.190 0.074 6.606* 1 .010 0.827 
Community college academic/advising services 0.023 0.019 1.548 1 .213 1.024 
Experiences with community college faculty –0.032 0.025 1.640 1 .200 0.968 
Community college general courses –0.023 0.040 0.339 1 .561 0.977 
Community college course learning 0.094 0.040 5.464* 1 .019 1.099 
Community college transfer process –0.039 0.038 1.046 1 .306 0.962 
Constant 0.100 0.967 0.011 1 .918 1.105 
     –2Log = 655.176       
     Cox & Snell R2 = .097       
     Nagelkerke R2 = .131       
     Chi square = 54.001***       
Note. Cut value = .500. 
*p < .05. **p < .01. ***p < .001. 
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Step 2. The logistic regression analysis indicated that, for Block 1, gender (p < .001) 
and parents’ total household income (p < .05) and, for Block 2, community college course 
learning (p < .05) predicted choice of a STEM major.  Similar to Step 1, females were 67.7% 
less likely to have a STEM major and, for each one unit increase in parental household 
income, the transfer student was 17.3% less likely to be a STEM major.  From Block 2, 
community college course learning entered as significant and can be interpreted as predicting 
students’ favorable response to their community college course learning as a predictor of 
their STEM major choice.  The composite variable seeks a student response on a 4-point  
Table 4.10 (continued) 
    B SE Wald df p Exp(B) 
Step 3: Community college transcripts variables       
Age 0.024 0.029 0.669 1 .413 1.024 
Gender –0.757 0.227 11.077** 1 .001 0.469 
Race 0.750 0.451 2.767 1 .096 2.118 
Father’s education level –0.058 0.073 0.621 1 .431 0.944 
Mother’s education level 0.170 0.084 4.078* 1 .043 1.185 
Parental total household income –0.225 0.085 6.978** 1 .008 0.799 
Community college academic/advising services 0.027 0.021 1.629 1 .202 1.028 
Experiences with community college faculty –0.035 0.029 1.393 1 .238 0.966 
Community college general courses –0.076 0.047 2.566 1 .109 0.927 
Community college course learning 0.099 0.046 4.700* 1 .030 1.104 
Community college transfer process –0.043 0.044 0.949 1 .330 0.958 
Community college degree attainment –0.190 0.266 0.511 1 .475 0.827 
Transfer GPA 0.081 0.203 0.157 1 .692 1.084 
Transfer credit hours –0.027 0.009 9.901** 1 .002 0.973 
Precalculus credits 0.006 0.036 0.028 1 .867 1.006 
Calculus credits 0.147 0.041 12.718*** 1 .000 1.159 
Biology credits 0.048 0.034 1.933 1 .164 1.049 
Physics credits 0.099 0.058 2.887 1 .089 1.104 
Engineering credits 0.195 0.131 2.214 1 .137 1.216 
Chemistry credits 0.164 0.038 18.888*** 1 .000 1.178 
Environmental science credits 0.281 0.011 6.488* 1 .011 1.324 
Physical science credits 0.055 0.106 0.271 1 .602 1.057 
Constant –0.896 1.299 0.475 1 .491 0.408 
     –2Log = 542.917       
     Cox & Snell R2 = .284       
     Nagelkerke R2 = .382       
     Chi square = 122.259***       
       
Note. Cut value = .500. 
*p < .05. **p < .01. ***p < .001. 
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Likert-type scale ranging from disagree strongly to agree strongly.  For each increase of one 
unit in the student’s response, transfer students were 9.9% more likely to have a STEM 
major. 
Step 3. The logistic regression analysis indicated that, for Block 1, gender (p < .01), 
parents’ total household income (p < .05), and added variable, mother’s education level (p < 
.05) were significant.  Specifically, females were 53.1% less likely to have a STEM major; 
for each one unit increase in parents’ income students were 20.1% less likely to have a 
STEM major; and for each unit increase in their mother’s education level, for example 
associate’s degree to bachelor’s degree, transfer students were 18.5% more likely to have a 
STEM major.  In Block 2, community college course learning (p < .05) was retained with 
each one unit increase in a student’s favorable response indicating transfer students were 
10.4% more likely to have a STEM major.  From Block 3, the number of transfer credits (p < 
.01) and the number of credits in calculus (p < .001), chemistry (p < .001), and environmental 
science (p < .05) entered.  For each one credit hour increase in calculus, chemistry, and 
environmental science, transfer students were 15.9%, 17.8%, and 32.4%, respectively, more 
likely to be a STEM major. 
The final model’s success rate for predicting a transfer student’s choice of a non-
STEM or STEM major at ISU is presented in Table 4.11.  After inclusion of all the variables 
though Block 3, students with non-STEM and STEM majors could be predicted correctly 
86.2% and 62.3% of the time, respectively, yielding a model success rate of 76.1%.  The 
model was proficient in predicting a transfer student’s choice of a non-STEM or STEM 
major. 
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Table 4.11' 
Analysis of the Model to Predict a Transfer Student’s Choice of a STEM Major  
  Predicted Percentage  
  Non-STEM STEM correct  
Observed 
Non-STEM (n= 305) 263 42 86.2  
STEM (n = 223) 84 139 62.3  
Total 347 181 76.1  
Note. Cut value = .500. 
 
Throughout the analyses, the logistic regression model became stronger with the 
inclusion of each block and the log likelihood value measuring lack of fit became 
correspondingly smaller (Step 1 = 672.784; Step 2 = 655.176; Step 3 = 542.917).  The 
Nagelkerke R2 increased after each block (Step 1 = .113; Step 2 = .131; Step 3 = .382), 
indicating the model improved after each block.  Finally, with a significance of p = .782, the 
Hosmer and Lemeshow test was not significant, indicating the model was predicting a 
student’s choice of major better than 50% of the time (Cohen, Cohen, West, & Aiken, 2003; 
Mertler & Vannatta, 2002).  
Summary of predicting a transfer student’s choice of non-STEM or STEM 
major 
1. Step 3 (the final model) correctly predicted a student’s choice of a non-STEM 
major 86.2% of the time and choice of a STEM major 62.3% of the time. 
2. Females were 53.1% less likely to have chosen a STEM major; gender was 
statistically significant. 
3. For each unit increase in parental income, students were 20.1% less likely to have 
chosen a STEM major; parental income was statistically significant. 
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4. For each unit increase in their mother’s educational level, students were 18.5% 
more likely to have chosen a STEM major; mother’s educational level was 
statistically significant. 
5. The community college course learning composite variable was statistically 
significant; for each single unit increase in students’ favorable responses they were 
10.4% more likely to have chosen a STEM major. 
6. The number of transfer credit hours in calculus, chemistry, and environmental 
science were statistically significant.  For each single credit hour increase in 
calculus, chemistry, and environmental science transfer students were 15.9%, 
17.8%, and 32.4%, respectively, more likely to have chosen a STEM major. 
Students Switching Between Non-STEM and STEM Majors 
To what extent, if any, do Iowa community college students change their majors in 
non-STEM and STEM majors at Iowa State University? 
The choice of major of students in this research study’s sample was examined in the 
fall of 2007 (one semester after they had completed the L-TSQ).  A summary of the extent to 
which students switched between non-STEM and STEM majors from their first term to the 
Fall 2007 term is provided in Table 4.12. 
 
Table 4.12 
Summary of First-Term to Beginning of Fall 2007 Term Non-STEM and STEM Changes 
   First Term     
  Non-STEM STEM Total Net changea % changeb 
Fall 2007 
Non-STEM 345 37 382 27 7.61 
STEM 10 214 224 –27 –10.76 
Total 355 251 606   
aNet change calculated by subtracting Fall 2007 total from first-term total. bPercent (%) change calculate by 
dividing net change by first-term total. 
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Of the study sample (N = 606), 355 were enrolled in non-STEM majors and 251 in 
STEM majors in their first term at ISU.  At the beginning of the Fall 2007 semester (one 
semester after the participants had completed the L-TSQ), there were 382 students with non-
STEM majors and 224 with STEM majors.  The resulting effect was a net decrease of 27 
students with STEM majors, a decline of 10.8%. 
A descriptive analysis is provided in Table 4.13 for the four different subgroups of 
changes: students who changed from a STEM to a non-STEM major, students with a STEM 
major retaining a STEM major, students who changed from a non-STEM to a STEM major, 
and students with a non-STEM major retaining a non-STEM major.  The statistics of students 
with non-STEM majors changing to STEM and those with STEM majors changing to non-
STEM are of interest.  
As shown in Table 4.13, of the original 355 students with non-STEM majors, 10 
converted to a STEM major.  These students were primarily White (80%) and male (90%), 
and all were 24 years of age or less.  Of the original 251 students with STEM majors, 37 
switched to a non-STEM major.  These students also were primarily White (92%) and male 
(59%), and 89% were 24 years of age or less.   
The students with non-STEM majors who switched to a STEM major and those with 
STEM majors who switched to a non-STEM major had fewer calculus and engineering 
courses than did the original students with STEM majors.  Of the original students with 
STEM majors, 39.8% had one or more calculus classes and 16.3% had at least one 
engineering class.  Of the 10 students who had switched from a non-STEM to a STEM 
major, 20% had one or more calculus courses and 0% had engineering courses.  Of the 
students with STEM majors who had switched to non-STEM, 27% had one or more calculus  
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Table 4.13 
Descriptive Summary of Students Changing from Non-STEM to STEM Majors 
  Types of changes from first term to Fall 2007 
Variable 
Total 
(n)   
STEM 
changed 
to non-
STEM 
(n)   
STEM 
remained 
STEM 
(n) 
Non-
STEM 
changed 
to STEM 
(n)   
Non-STEM 
remained 
non-STEM 
(n)   
Gender      
Female 311 15 78 1 217 
Male 295 22 136 9 128 
Total 606 37 214 10 345 
Age range (years)      
Less than 21 126 5 44 4 73 
21 to 24 380 28 136 6 210 
25 to 29  58 2 22 0 34 
30 to 39 28 1 10 0 17 
40 and over 14 1 2 0 11 
Total 606 37 214 10 345 
Race/ethnicity      
Native American or Alaskan 8 0 2 0 6 
Black/African American 11 2 3 0 6 
White non-Hispanic 553 34 199 8 312 
Asian American/ Pacific Islander 9 1 3 1 4 
Hispanic or Latino 6 0 2 0 4 
Other 11 0 4 0 7 
Total 598 37 213 9 335 
Missing (nonresponses) 8 0 1 1 10 
Highest level of education completed by father      
Elementary school or less 5 0 1 0 4 
Some high school 26 3 10 0 13 
High school graduate 198 12 70 2 114 
Some college 119 7 43 3 66 
Associate’s degree 71 3 28 1 39 
Bachelor’s degree 115 5 39 1 70 
Some graduate school 7 1 2 1 3 
Graduate degree 49 5 17 1 26 
Don't know 12 1 4 0 7 
Total 602 37 214 9 342 
Missing (nonresponses) 4 0 0 1 3 
Highest level of education completed by mother      
Elementary school or less 8 1 2 0 5 
Some high school 13 0 2 0 11 
High school graduate 151 8 54 2 87 
Some college 127 7 43 2 75 
Associate’s degree 126 9 49 2 66 
Bachelor’s degree 115 7 43 1 64 
Some graduate school 11 1 3 0 7 
Graduate degree 46 4 15 2 25 
Don't know 5 0 3 0 2 
Total 602 37 214 9 342 
Missing (nonresponses) 4 0 0 1 3 
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Table 4.13 (continued) 
  Types of changes from first term to Fall 2007 
Variable 
Total 
(n)   
STEM 
changed 
to non-
STEM 
(n)   
STEM 
remained 
STEM 
(n) 
Non-
STEM 
changed 
to STEM 
(n)   
Non-STEM 
remained 
non-STEM 
(n)   
Parents’ total household income      
<$20,000 120 8 52 1 59 
$20,000–$39,999 101 2 30 1 68 
$40,000–$59,999 143 12 63 2 66 
$60,000–$79,999 107 7 35 1 64 
$80,000 or more 115 8 29 3 75 
Total 586 37 209 8 332 
Missing (nonresponses) 20 0 5 2 13 
Community college degree attainment      
Yes 299 15 101 5 178 
No 307 22 113 5 167 
Total 606 37 214 10 345 
Number of precalculus courses      
0 203 14 78 6 105 
1 260 11 85 3 161 
2 143 12 51 1 79 
Total 606 37 214 10 345 
Number of calculus courses      
0 474 27 124 8 315 
1 55 6 25 1 23 
2 39 4 30 1 4 
3 24 0 21 0 3 
4 14 0 14 0 0 
Total 606 37 214 10 345 
Number of biology courses      
0 261 24 100 6 131 
1 226 8 58 4 156 
2 91 4 36 0 51 
3 15 0 9 0 6 
4 7 1 5 0 1 
5 6 0 6 0 0 
Total 606 37 214 10 345 
Number of physics courses      
0 522 32 154 7 329 
1 40 5 22 1 12 
2 19 0 14 2 3 
3 24 0 23 0 1 
4 1 0 1 0 0 
Total 606 37 214 10 345 
Number of engineering courses      
0 563 36 174 10 343 
1 19 0 18 0 1 
2 9 0 8 0 1 
3 13 1 12 0 0 
4 2 0 2 0 0 
Total 606 37 214 10 345 
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Table 4.13 (continued) 
  Types of changes from first term to Fall 2007 
Variable 
Total 
(n)   
STEM 
changed 
to non-
STEM 
(n)   
STEM 
remained 
STEM 
(n) 
Non-
STEM 
changed 
to STEM 
(n)   
Non-STEM 
remained 
non-STEM 
(n)   
Number of chemistry courses      
0 386 22 85 6 273 
1 134 10 71 2 51 
2 64 3 42 2 17 
3 9 0 7 0 2 
4 12 1 9 0 2 
5 1 1 0 0 0 
Total 606 37 214 10 345 
Number of environment science courses      
0 36 195 9 321 561 
1 1 14 1 24 40 
2 0 4 0 0 4 
3 0 1 0 0 1 
Total 37 214 10 345 606 
Number of physical science courses      
0 565 36 197 10 322 
1 40 1 17 0 22 
2 1 0 0 0 1 
Total 606 37 214 10 345 
      
 
courses and 2.7% had one or more engineering courses.  The original 10 students with non-
STEM majors had Pre-Business (5), Language Arts and Sciences (3), History (1), and Open 
(1) majors; these students converted to the STEM majors of Management Information 
Systems (6), Mechanical Engineering (1), Forestry (1), Animal Science (1), and Meteorology 
(1).  
A total of 22 ISU STEM-related majors were affected by the 37 students who 
changed from STEM to non-STEM majors.  Over half (55%) of these changes, reflecting the 
largest losses, were in these five majors: Pre-Architecture (5), Civil Engineering (4), 
Electrical Engineering (3), Meteorology (3), and Dietetics (3).  A total of 20 non-STEM 
majors were the benefactors of these changes including 51% of the changes represented by 
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these three largest gainers: Pre-Business (11), Management (5), and Elementary Education 
(3). 
Summary of students switching between non-STEM and STEM majors 
1. 37 students with STEM majors changed to non-STEM majors and 10 students with 
non-STEM majors changed to STEM majors one semester after completing the L-
TSQ. 
2. 90% of the students with non-STEM majors who converted to STEM majors were 
male, but only 59% of the students with STEM majors converting to non-STEM 
were male. 
3. Students with non-STEM majors who converted to STEM majors had fewer 
courses in calculus and engineering than did the original students with STEM 
majors.  
4. 22 ISU STEM-related major programs lost students by the fall of 2007; 20 non-
STEM major programs were the beneficiaries. 
5. 55% of the STEM major losses were in these majors: Pre-Architecture (5), Civil 
Engineering (4), Electrical Engineering (3), Meteorology (3), and Dietetics (3). 
6. 51% of the non-STEM gains were represented by the following majors: Pre-
Business (11), Management (5), and Elementary Education (3). 
Transfer Student Questionnaire Responses: University Experiences 
Are there any significant differences in the university experiences of Iowa community 
college transfer students in STEM and non-STEM majors at Iowa State University?   
A summary of the research study’s participant responses to the L-TSQ relative to the 
university experience composite variables for both students with non-STEM and those with 
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STEM majors are provided in Table 4.14.  The designation of non-STEM and STEM follows 
the university registrar’s designation and was measured one semester after the L-TSQ survey 
was conducted (Fall 2007).  The percentage difference between students with non-STEM and 
those with STEM majors was calculated by subtracting the percentage of those with a STEM 
major from the percentage of those with a non-STEM major.  A negative result indicates that 
students with STEM majors were less likely to select that response, and a positive result 
indicates that students with STEM majors were more likely to select that response. 
A minority of students with non-STEM (35.0%) and STEM (30.8%) majors 
responded favorably (often or very often) to the statements associated with the experiences 
with faculty at ISU composite variable.  Students with STEM majors were even more less 
likely than were those with non-STEM majors to respond with often or very often to the 
statements: (a) visited with faculty and sought advice (–4.7%), (b) asked instruction for 
information related to the course (–6.0%), (c) asked instructor for comments and criticisms, 
and (d) discussed career plans and ambitions with faculty. 
With regard to course learning at ISU, the majority of both students with non-STEM 
(72.6%) and STEM (73.6%) majors responded with often or very often to the items of this 
composite variable.  However, students with STEM majors were less likely than were those 
with non-STEM majors to respond with often or very often to the following statements: (a) 
tried to see how different facts and ideas fit together (–15.3%) and (b) worked on a paper to 
integrate ideas (–6.5%), but they were more likely relative to have (c) tried to explain the 
material to another student (+9.9%) and (d) thought about practical applications of the 
material (+4.5%). 
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Table 4.14 
University Experiences L-TSQ Responses by Students with Non-STEM and STEM Majors 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
Experiences with faculty at ISU 
Visited informally or briefly with instructor      
Never 93 25.8 45 21.5 –4.3 
Occasionally 160 44.4 111 53.1 8.7 
Often 65 18.1 38 18.2 0.1 
Very often 42 11.7 15 7.2 –4.5 
Total 360  209   
Missing (nonresponses) 22  15   
      
Visited faculty and sought advice on projects      
Never 62 17.2 31 14.8 –2.4 
Occasionally 156 43.2 105 50.2 7.0 
Often 105 29.1 55 26.3 –2.8 
Very often 38 10.5 18 8.6 –1.9 
Total 361  209   
Missing (nonresponses) 21  15   
      
Asked instructor for information related to the course       
Never 48 13.3 27 13.0 –0.3 
Occasionally 149 41.3 99 47.6 6.3 
Often 118 32.7 58 27.9 –4.8 
Very often 46 12.7 24 11.5 –1.2 
Total 361  208   
Missing (non-responses) 21  16   
      
Asked instructor for comments and criticisms      
Never 107 29.6 69 33.0 3.4 
Occasionally 152 42.1 92 44.0 1.9 
Often 68 18.8 30 14.4 –4.4 
Very often 34 9.4 18 8.6 –0.8 
Total 361  209   
Missing (nonresponses) 21  15   
      
Felt comfortable approaching faculty outside of class      
Never 47 13.0 26 12.4 –0.6 
Occasionally 153 42.4 99 47.4 5.0 
Often 104 28.8 50 23.9 –4.9 
Very often 57 15.8 34 16.3 0.5 
Total 361  209   
Missing (nonresponses) 21  15   
      
Discusses career plans and ambitions with faculty      
Never 121 33.6 65 31.1 –2.5 
Occasionally 138 38.3 98 46.9 8.6 
Often 69 19.2 28 13.4 –5.8 
Very Often 32 8.9 18 8.6 –0.3 
Total 360  209   
Missing (nonresponses) 22  15   
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Table 4.14 (continued) 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
Course learning at ISU 
Tried to see how different facts and ideas fit together      
Never 4 1.1 3 1.4 0.3 
Occasionally 63 17.5 32 15.3 –1.8 
Often 182 50.7 92 44.0 –6.7 
Very often 110 30.6 82 39.2 8.6 
Total 359  209   
Missing (nonresponses) 23  15   
      
Thought about practical applications of the material      
Never 4 1.1 1 0.5 –0.6 
Occasionally 62 17.2 28 13.4 –3.8 
Often 170 47.2 80 38.3 –8.9 
Very often 124 34.4 100 47.8 13.4 
Total 360  209   
Missing (nonresponses) 22  15   
      
Tried to explain the material to another student      
Never 17 4.7 5 2.4 –2.3 
Occasionally 120 33.3 54 25.8 –7.5 
Often 125 34.7 70 33.5 –1.2 
Very often 98 27.2 80 38.3 11.1 
Total 360  209   
Missing (nonresponses) 22  15   
      
Participated in class discussions      
Never 31 8.6 14 6.7 –1.9 
Occasionally 124 34.5 86 41.0 6.5 
Often 113 31.5 59 28.1 –3.4 
Very often 91 25.3 51 24.3 –1.0 
Total 359  210   
Missing (nonresponses) 23  14   
      
Worked on a paper or project to integrate ideas      
Never 4 1.1 7 3.3 2.3 
Occasionally 63 17.5 46 21.9 4.4 
Often 147 40.9 73 34.8 –6.1 
Very often 145 40.4 84 40.0 –0.4 
Total 359  210   
Missing (nonresponses) 23  14   
Influential reasons for attending ISU 
ISU reputation      
Academic reputation      
     Not important 20 5.3 5 2.3 –3.0 
     Somewhat important 74 19.6 42 19.4 –0.2 
     Important 170 45.0 80 37.0 –8.0 
     Very important 114 30.2 89 41.2 11.0 
     Total 378  216   
     Missing (nonresponses) 4  8   
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Table 4.14 (continued) 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
Graduates get good jobs      
     Not important 41 10.9 13 6.0 –4.9 
     Somewhat important 46 12.2 20 9.2 –3.0 
     Important 135 35.8 73 33.6 –2.2 
     Very important 155 41.1 111 51.2 10.1 
     Total 377  217   
     Missing (nonresponses) 5  7   
      
Ranking in national magazines      
     Not important 114 30.2 72 33.2 3.0 
     Somewhat important 91 24.1 53 24.4 0.3 
     Important 119 31.5 47 21.7 –9.8 
     Very important 54 14.3 45 20.7 6.4 
     Total 378  217   
     Missing (nonresponses) 4  7   
      
Gain admission to top graduate schools      
     Not important 115 30.4 67 31.2 0.8 
     Somewhat important 98 25.9 42 19.5 –6.4 
     Important 106 28.0 66 30.7 2.7 
     Very important 59 15.6 40 18.6 3.0 
     Total 378  215   
     Missing (nonresponses) 4  9   
      
Financial influences to attend ISU      
Affordable tuition      
     Not important 40 10.6 20 9.2 –2.4 
     Somewhat important 79 20.9 50 23.0 2.1 
     Important 130 34.4 77 35.5 1.1 
     Very important 129 34.1 70 32.3 –1.8 
     Total 378  217   
     Missing (nonresponses) 4  7   
      
Cost      
     Not important 43 11.4 28 13.0 1.6 
     Somewhat important 71 18.9 51 23.6 4.7 
     Important 153 40.7 74 34.3 –6.4 
     Very important 109 29.0 63 29.2 0.2 
     Total 376  216   
     Missing (nonresponses) 6  8   
      
Offered financial assistance      
     Not important 107 28.3 72 33.2 4.9 
     Somewhat important 78 20.6 30 13.8 –6.8 
     Important 92 24.3 64 29.5 5.2 
     Very important 101 26.7 51 23.5 –3.2 
     Total 378  217   
     Missing (nonresponses) 4  7   
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Table 4.14 (continued) 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
Outside influences to attend ISU      
Recruited      
     Not important 292 77.5 172 80.0 2.5 
     Somewhat important 60 15.9 30 14.0 –1.9 
     Important 18 4.8 12 5.6 1.2 
     Very important 7 1.9 1 0.5 –1.4 
     Total 377  215   
     Missing (nonresponses) 5  9   
      
Academic counselor at previous college advised      
     Not important 205 54.5 107 49.3 –5.2 
     Somewhat important 93 24.7 50 23.0 –1.7 
     Important 57 15.2 49 22.6 7.4 
     Very important 21 5.6 11 5.1 –0.5 
     Total 376  217   
     Missing (nonresponses) 6  7   
      
Friend suggested       
     Not important 159 42.1 106 49.3 7.2 
     Somewhat important 93 24.6 46 21.4 –3.2 
     Important 86 22.8 49 22.8 0.0 
     Very important 40 10.6 14 6.5 –4.1 
     Total 378  215   
     Missing (nonresponses) 4  9   
General perceptions of ISU 
ISU transfer student negative experiences      
Because I am a community college transfer, most 
students underestimate my abilities  
     
     Disagree strongly 122 33.8 60 28.6 –5.2 
     Disagree somewhat 127 35.2 74 35.2 0.0 
     Agree somewhat 75 20.8 56 26.7 5.9 
     Agree strongly 37 10.2 20 9.5 –0.7 
     Total 361  210   
     Missing 21  14   
      
There is a stigma at ISU among students having started 
at a community college 
     
     Disagree strongly 120 33.4 63 30.0 –3.4 
     Disagree somewhat 123 34.3 75 35.7 1.4 
     Agree somewhat 90 25.1 60 28.6 3.5 
     Agree strongly 26 7.2 12 5.7 –1.5 
     Total 359  210   
     Missing 23  14   
      
Because I am a community college transfer, most 
faculty underestimate my abilities 
     
     Disagree strongly 132 36.6 65 31.0 –5.6 
     Disagree somewhat 142 39.3 87 41.4 2.1 
     Agree somewhat 63 17.5 44 21.0 3.5 
     Agree strongly 24 6.6 14 6.7 0.1 
     Total 361  210   
     Missing 21  14   
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Table 4.14 (continued) 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
Overall satisfaction at ISU      
I would recommend to other transfer students to come to 
ISU 
     
     Disagree strongly 15 4.2 5 2.4 –1.8 
     Disagree somewhat 39 10.9 23 11.0 0.1 
     Agree somewhat 153 42.6 95 45.2 2.6 
     Agree strongly 152 42.3 87 41.4 –0.9 
     Total 359  210   
     Missing 23  14   
      
ISU is an intellectually stimulating and often exciting 
place to be  
     
     Disagree strongly 10 2.8 7 3.3 0.5 
     Disagree somewhat 47 13.0 32 15.2 2.2 
     Agree somewhat 197 54.6 108 51.4 –3.2 
     Agree strongly 107 29.6 63 30.0 0.4 
     Total 361  210   
     Missing 21  14   
      
If I could start over, I would still go to ISU      
     Disagree strongly 24 6.6 9 4.3 –2.3 
     Disagree somewhat 48 13.3 20 9.5 –3.8 
     Agree somewhat 127 35.2 82 39.0 3.8 
     Agree strongly 162 44.9 99 47.1 2.2 
     Total 361  210   
     Missing 21  14   
      
I feel the courses I have taken at ISU have been 
interesting and worthwhile 
     
     Disagree strongly 9 2.5 6 2.9 0.4 
     Disagree somewhat 62 17.2 25 11.9 –5.3 
     Agree somewhat 177 49.0 115 54.8 5.8 
     Agree strongly 113 31.3 64 30.5 –0.8 
     Total 361  210   
     Missing 21  14   
      
General perceptions of ISU faculty      
ISU faculty are easy to approach      
     Disagree strongly 26 7.2 14 6.7 –0.5 
     Disagree somewhat 68 18.7 53 25.2 6.5 
     Agree somewhat 189 52.1 110 52.4 0.3 
     Agree strongly 80 22.0 33 15.7 –6.3 
     Total 363  210   
     Missing 19  14   
      
ISU faculty tend to be accessible to students      
     Disagree strongly 22 6.1 15 7.1 1.0 
     Disagree somewhat 69 19.0 59 28.1 9.1 
     Agree somewhat 200 55.1 105 50.0 –5.1 
     Agree strongly 72 19.8 31 14.8 –5.0 
     Total 363  210   
     Missing 19  14   
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Table 4.14 (continued) 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
Professors are strongly interested development of 
undergrads 
     
     Disagree strongly 29 8.1 16 7.7 –0.4 
     Disagree somewhat 97 26.9 56 26.8 –0.1 
     Agree somewhat 184 51.1 111 53.1 2.0 
     Agree strongly 50 13.9 26 12.4 –1.5 
     Total 360  209   
     Missing 22  15   
      
Adjustment at ISU 
Social adjustment      
I am meeting as many people and making as many 
friends as I would like at ISU 
     
     Disagree strongly 66 18.4 37 17.8 –0.6 
     Disagree somewhat 134 37.4 91 43.8 6.4 
     Agree somewhat 103 28.8 55 26.4 –2.4 
     Agree strongly 55 15.4 25 12.0 –3.4 
     Total 358  208   
     Missing 24  16   
      
It is easy to make friends at ISU      
     Disagree strongly 60 16.6 38 18.1 1.5 
     Disagree somewhat 180 49.9 111 52.9 3.0 
     Agree somewhat 100 27.7 52 24.8 –2.9 
     Agree strongly 21 5.8 9 4.3 –1.5 
     Total 361  210   
     Missing 21  14   
      
Adjusting to the social environment has been easy      
     Disagree strongly 83 23.0 48 22.9 –0.1 
     Disagree somewhat 163 45.2 85 40.5 –4.7 
     Agree somewhat 77 21.3 57 27.1 5.8 
     Agree strongly 38 10.5 20 9.5 –1.0 
     Total 361  210   
     Missing 21  14   
      
Academic adjustment at ISU      
The large courses intimidate me      
     Disagree strongly 121 33.7 68 32.5 –.1.2 
     Disagree somewhat 126 35.1 59 28.2 –6.9 
     Agree somewhat 83 23.1 54 25.8 2.7 
     Agree strongly 29 8.1 28 13.4 5.3 
     Total 359  209   
     Missing 23  15   
      
Adjusting to the academic standards at ISU has been easy      
     Disagree strongly 68 18.8 33 15.7 –3.1 
     Disagree somewhat 150 41.6 77 36.7 –4.9 
     Agree somewhat 84 23.3 68 32.4 9.1 
     Agree strongly 59 16.3 32 15.2 –1.1 
     Total 361  210   
     Missing 21  14   
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Table 4.14 (continued) 
  Non-STEM    STEM   
Variable    n % total         n % total Differencea 
My level of stress increased when I started ISU      
     Disagree strongly 16 4.4 2 1.0 –3.4 
     Disagree somewhat 5 15.8 29 13.8 –2.0 
     Agree somewhat 163 45.3 98 46.7 1.4 
     Agree strongly 124 34.4 81 38.6 4.2 
     Total 360  210   
     Missing 22  14   
      
I experienced a dip in my grades during my first 
semester at ISU 
     
     Disagree strongly 74 20.5 24 11.5 –9.0 
     Disagree somewhat 60 16.6 40 19.1 2.5 
     Agree somewhat 87 24.1 52 24.9 0.8 
     Agree strongly 140 38.8 93 44.5 5.7 
     Total 361  209   
     Missing 21  15   
      
I often felt overwhelmed by the size of the student body      
     Disagree strongly 107 29.6 48 22.9 –6.7 
     Disagree somewhat 134 37.1 87 41.4 4.3 
     Agree somewhat 83 23.0 51 24.3 1.3 
     Agree strongly 37 10.2 24 11.4 1.2 
     Total 361  210   
     Missing 21  14   
      
aDifference calculated by subtracting non-STEM percentage from STEM percentage. A positive percentage 
indicates a higher percentage for STEM students.   
 
The majority of both students with non-STEM (60.4%) and those with STEM 
(53.2%) majors responded favorably (important or very important) to the items associated 
with ISU reputation.  However, there were notable differences for two items: students with 
STEM majors were more likely to respond with important or very important for (a) academic 
reputation (+3.0%) and (b) graduates get good jobs (+7.9%) than were students with non-
STEM majors.   
For the composite variable financial influences to attend ISU, the majority of both 
students with non-STEM (63.2%) and those with STEM (61.4%) majors responded with 
important or very important.  The only item for which the non-STEM and STEM responses 
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were different was cost, for which students with STEM majors were less likely (–6.2%) to 
indicate that the cost of attendance was important or very important regarding their decision 
to attend ISU. 
A minority of students with non-STEM (20.2%) and STEM (21.0%) majors 
responded with important or very important relative to the outside influences composite 
variable.  For both groups, a large majority (over 78%) of participants responded that (a) 
being recruited, (b) being advised by an academic counselor at their previous college, and (c) 
having a friend suggest were not important or somewhat important in influencing their 
decision to attend ISU. 
The ISU transfer student negative experience composite variable can be interpreted as 
measuring the stigma associated with being a transfer student.  The interpretation of a student 
response of either agree somewhat or agree strongly indicates a negative connotation to being 
a transfer student.  As originally coded, a higher score would indicate more stigma as a 
transfer student.  As such, the ISU transfer student negative experience construct variable 
was recoded so that a higher score indicated less stigma.  Thus, students who tended to 
disagree strongly or disagree somewhat with the negative statements associated with this 
construct were interpreted as having perceived less stigma or a more positive experience.  
That is, a higher score on this recoded composite variable indicates a better experience as a 
transfer student.  
A minority of students with non-STEM (29.1%) and STEM (32.7%) majors 
responded with somewhat agree or agree strongly to the statements (a) because I am a 
community college transfer, most students underestimate my abilities; (b) there is a stigma at 
ISU among students having started at a community college; and (c) because I am a 
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community college transfer, most faculty underestimate my abilities.  The juxtaposition to 
this perspective is that the majority of both students with non-STEM (70.9%) and STEM 
(67.3%) majors responded they disagreed strongly or disagreed somewhat with those 
statements.  There were differences between students with non-STEM and STEM majors 
relative to individual statements, with STEM majors being more likely to respond with agree 
somewhat or agree strongly to the three statements at +5.2%, +2.0%, and +13.6%, 
respectively. 
Relative to the overall satisfaction at ISU composite variable, a large majority of 
students both with non-STEM (82.4%) and STEM (84.9%) majors agreed somewhat or 
agreed strongly to the items associated with the variable.  Both groups of students were 
overall satisfied with ISU.  The students with STEM majors were even more likely to 
respond favorably to the following items: (a) If I could start over, I would still go to ISU 
(+6.0%), and (b) I feel the courses I have taken at ISU have been interesting and worthwhile 
(+5.0%). 
As previously noted, a minority of both students with non-STEM (35.0%) and STEM 
(30.8%) majors responded favorably (often or very often) to the statements associated with 
the experiences with faculty at ISU composite variable.  However, relative to their responses 
to the items measuring the general perceptions of ISU faculty composite variable, the 
majority of both students with non-STEM (71.4%) and STEM (66.1%) majors responded that 
they agreed somewhat or agreed strongly that (a) ISU faculty are easy to approach, (b) ISU 
faculty tend to be accessible to students, and (c) professors are strongly interested in the 
development of undergrads.  
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A minority of students both with non-STEM (36.5%) and STEM (34.7%) majors 
responded that they agreed somewhat or agreed strongly with the social adjustment 
composite variable as measured by the following three items: (a) I am meeting as many 
people and making as many friends as I would like at ISU, (b) it is easy to make friends at 
ISU, and (c) adjusting to the social environment has been easy.  Both groups of students 
reported some difficulty in adjusting, but the responses from students with STEM majors 
were even more critical for the items: (a) I am meeting as many people and making as many 
friends as I would like at ISU (–5.8%) and (b) it is easy to make friends at ISU (–4.4%). 
The final university experience measured by the L-TSQ was a composite variable 
measuring academic adjustment.  There appears to be some difference between the two 
groups for the variables measured.  Students with STEM majors were more likely to agree 
somewhat or agree strongly with all the items: (a) the large courses intimidate me (+8.0%), 
(b) adjusting to the academic standards at ISU has been easy (+8.0%), (c) my level of stress 
increased when I started ISU (+5.6%), (d) I experienced a dip in my grades during my first 
semester at ISU (+6.5), and (e) I often feel overwhelmed by the size of the student body 
(+2.5%).  Just under half (49.1%) of the students with non-STEM majors reported they 
agreed somewhat or agreed strongly with the above statements, whereas just over half 
(55.4%) of students with STEM majors responded similarly. 
Statistical significance of the university experience variables. A comparison of 
means and standards deviations provided more insight into differences between ISU students 
with non-STEM and those with STEM majors for the university experience variables to 
explore the following null hypothesis 
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H07: There is no significant difference in the university experiences variables 
between students with non-STEM and those with STEM majors. 
A summary of the independent t tests for the community college experience variables 
is provided in Table 4.15.  There was no significant difference between the responses of the 
students with non-STEM and those with STEM majors for these university experience 
variables.   
 
Table 4.15 
Mean Differences for University Experiences by Students with Non-STEM and STEM Majors 
 Non-STEM (n = 
382) 
 STEM (n = 224)    
Variable M SD M SD     t df 
Experience with faculty at ISUa 13.5225 4.6101 13.2133 4.2164 0.797 565 
Course learning at ISUa 15.0627 3.0755 15.3923 3.2402 –1.201 558 
ISU reputationb 10.6604 3.1554 11.1521 2.9564 –1.868 589 
Financial influences to attend ISUb 8.2788 2.5288 8.1416 2.5347 0.637 590 
Outside influences to attend ISUb 5.0429 2.0539 4.9722 1.9904 0.407 587 
ISU transfer student experiencesd 6.0758 2.0539 6.3052 2.3980 –1.067 567 
Overall satisfaction at ISUc 12.6292 2.6722 12.7324 2.5529 –0.453 567 
General perceptions of ISU facultyd 8.4888 2.1342 8.2170 1.9737 1.509 566 
Social adjustment at ISU d 6.8085 2.1920 6.7488 2.1621 0.315 564 
Academic adjustment at ISUd 9.4479 2.6880 9.8113 2.6720 –1.561 565 
aResponses based on a 4-point scale (1 = Never; 2 = Occasionally; 3 = Often; 4 = Very often). bResponses based 
on a 4-point scale (1 = not important; 2 = somewhat important; 3 = important; 4 = very important). cResponses 
based on a 5-point scale (1 = very dissatisfied; 2 = dissatisfied; 3 = satisfied; 4 = very satisfied; 5 = not 
applicable). dResponses based on a 4-pont scale (1= disagree strongly; 2=disagree somewhat; 3=agree 
somewhat; 4 = agree strongly). 
*p < .05. 
 
Summary of Transfer Student Questionnaire responses: university experiences 
1. A minority of both students with non-STEM (35.0%) and STEM (30.8%) majors 
responded favorably (often or very often) to the statements associated with the 
experiences with faculty at ISU composite variable: (a) visited with faculty and 
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sought advice (–4.7%), (b) asked instruction for information related to the course 
(–6.0%), (c) asked instructor for comments and criticisms, and (d) discussed career 
plans and ambitions with faculty. 
2. Relative to the general perceptions of ISU faculty composite variable, the majority 
of both students with non-STEM (71.4%) and STEM (66.1%) majors responded 
they agreed somewhat or agreed strongly that (a) ISU faculty are easy to approach, 
(b) ISU faculty tend to be accessible to students, and (c) professors are strongly 
interested in the development of undergrads. 
3. A minority of both students with non-STEM (29.1%) and STEM (32.7%) majors 
responded with somewhat agree or agree strongly to the statements (a) because I 
am a community college transfer, most students underestimate my abilities, (b) 
there is a stigma at ISU among students having started at a community college, and 
(c) because I am a community college transfer, most faculty underestimate my 
abilities. 
4. A minority of both students with non-STEM (36.5%) and STEM (34.7%) majors 
responded that they agreed somewhat or agreed strongly with the social adjustment 
composite variable as measured by the three items: (a) I am meeting as many 
people and making as many friends as I would like at ISU, (b) it is easy to make 
friends at ISU, and (c) adjusting to the social environment has been easy.   
5. Just under half (49.1%) of the students with non-STEM majors reported they 
agreed somewhat or agreed strongly with the statements associated with academic 
adjustment, whereas just over half (55.4%) of students with STEM majors 
responded similarly. 
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Predicting Academic Adjustment for Non-STEM Versus STEM Majors 
What demographic, community college transcript, community college experience, 
and/or university experience variables predict academic adjustment for Iowa community 
college student majoring in non-STEM or STEM majors at Iowa State University? 
Two sequential hierarchical regression analyses were conducted on the dependent 
variable academic adjustment, one specific to student with non-STEM majors and the second 
specific to those with STEM majors.  The independent variables were grouped into three 
blocks: Block 1, demographic characteristics; Block 2, community college experiences; and 
Block 3, university experiences.  A comparative analysis between students with non-STEM 
and those with STEM majors was conducted. 
A summary of the three models predicting academic adjustment of transfer students 
with non-STEM ISU majors is provided in Table 4.16.  The models include the temporally 
ordered variables associated with background characteristics (Model 1), community college 
experiences (Model 2), and university experiences (Model 3) with the dependent variable 
academic adjustment. 
In Model 1, standardized regression coefficients for the background characteristics of 
gender and ethnicity were not statistically significant, and they accounted for less than 1% of 
the model variance.  In Model 2, the community college experience variables were 
introduced with the background characteristics.  From the community college experience 
variables, experiences with community college faculty was statistically significant at p < .01 
and accounted for 4.2% of the model variance.  
The final model to test if background characteristics (Block 1), community college 
experiences (Block 2), or university experiences (Block 3) predict academic adjustment for 
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students with non-STEM majors is presented in Model 3.  The results of the regression 
indicated that six predictors explained 34.7% of the variance, an increase of 30.5% from 
model 2.  From community college experiences (Block 2), experiences with community 
college faculty predicted academic adjustment (p < .05).  From university 
experiences (Block 3), social adjustment (p < .001), overall satisfaction at ISU 
(p < .001), ISU transfer student negative experience (p < .001), outside 
influences to attend ISU (p < .05), and cumulative GPA (p < .05) 
predicted academic adjustment.  Multicollinearity was not evident in the Pearson correlation 
coefficients between the independent variables. 
 
Table 4.16 
Predictors of Academic Adjustment for ISU Transfer Students with Non-STEM Majors  
 Standardized regression coefficients 
Variable blocks  Model 1 Model 2 Model 3 
Background variables (Block 1)     
      Gender –.049 –.035 –.083 
      White/non-White .011 .027 .034 
Community college experiences (Block 2)    
      Experiences with community college faculty  .203** .127* 
      Community college course learning   –.004 –.004 
      Calculus credits transferred   .012 .005 
University experiences (Block 3) 
   
      Social adjustment at ISU   .317*** 
      Overall satisfaction at ISU   –.204*** 
      Experience with faculty at ISU   .011 
      ISU transfer student  experience   .218*** 
      Course learning at ISU   .017 
      Outside influences to attend ISU   .097* 
      Cumulative GPA   –.161* 
R  .051 .206 .589 
Adjusted R2  .003 .037 .321 
ΔR2  .003 .039 .305 
*p < .05. **p < .01. ***p < .001. 
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A summary of the three models predicting academic adjustment of transfer students 
with STEM ISU majors is provided in Table 4.17.  The models include the temporally 
ordered variables associated with background characteristics (Model 1), community college 
experiences (model 2), and university experiences (Model 3) with the dependent variable 
academic adjustment. 
In the Model 1, standardized regression coefficients for the background 
characteristics of gender and ethnicity were not statistically significant, and they accounted 
for less than 1% of the model variance.  In Model 2, the community college experience 
variables were introduced with the background characteristics.  From the community college 
experience variables, students’ experiences with community college faculty were statistically 
significant at p < .01 and community college course learning was statistically significant at p 
< .05.  These two variables accounted for 6.1% of the model variance. 
The final model to test if background characteristics (Block 1), community college 
experiences (Block 2), or university experiences (Block 3) predicted academic adjustment for 
STEM majors is presented in Model 3.  The results of the regression indicated that three 
predictors explained 29.6% of the variance, an increase of 23.4% from model 2.  From the 
community college experiences (Block 2), experiences with community college faculty 
predicted academic adjustment (p < .05).  From the university experiences (Block 
3), social adjustment (p < .001) and ISU transfer student negative experience 
(p < .001) predicted academic adjustment.  Multicollinearity was not evident in the 
Pearson correlation coefficients; the variance inflation factors (VIF’s) did not exceed 5.0. 
The final model SPSS output is provided in Appendix C. 
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Table 4.17 
Predictors of Academic Adjustment for ISU Transfer Students with STEM Majors 
 Standardized regression coefficients 
Variable blocks  Model 1 Model 2 Model 3 
Background variables (Block 1)     
      Gender –.035 –.001 .056 
      White/non-White .008 –.024 .054 
Community college experiences (Block 2)    
      Experiences with community college faculty  .266** .163* 
      Community college course learning   –.182* –.107 
      Calculus credits transferred   –.130 –.055 
University experiences (Block 3) 
   
      Social adjustment at ISU   .377*** 
      Overall satisfaction at ISU   .042 
      Experience with faculty at ISU   –.053 
      ISU transfer student experience   .245*** 
      Course learning at ISU   –.034 
      Outside influences to attend ISU   .051 
      Cumulative GPA   –.119 
R  .037 .249 .544 
Adjusted R2  .001 .037 .250 
ΔR2  .001 .061 .234 
*p < .05. **p < .01. ***p < .001. 
 
A comparative summary of the regression Model 3 for academic adjustment of 
students both with non-STEM and STEM majors is provided in Table 4.18.  There are some 
significant differences in the variables that predict a student’s academic adjustment relative 
to their non-STEM or STEM major classification. 
For both students with non-STEM and with STEM majors, the community college 
experiences variable experiences with community college faculty enter as significant in 
Block 2.  For the university experiences (Block 3), social adjustment at ISU, overall 
satisfaction at ISU, ISU transfer student negative experience, outside influences, and 
cumulative GPA enter as significant.  However, for the students with STEM majors, only the 
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university experiences variables of social adjustment and ISU transfer student negative 
experience enter as statistically significant.  Finally, the inclusion of the additional 
statistically significant university experiences variables explains 34.7% of the model 
variance, whereas in Model 3 for students with STEM majors accounts for 29.6% of the 
variance. Multicollinearity was not evident in the Pearson correlation coefficients; the 
variance inflation factors (VIF’s) did not exceed 5.0. The final model SPSS output is 
provided in Appendix D 
 
Table 4.18 
Comparative Summary of Regression Models for Predictors of Academic Adjustment for 
Students with Non-STEM and STEM Majors 
 Standardized regression coefficients 
Variable blocks  
Non-STEM 
Model 3 
STEM 
Model 3 
Background variables (Block 1)   
      Gender –.083 .056 
      White/non-White .034 .054 
Community college experiences (Block 2)   
      Experiences with community college faculty .127* .163* 
      Community college course learning  –.004 –.107 
      Calculus credits transferred  .005 –.055 
University experiences (Block 3)   
      Social adjustment at ISU .317*** .377*** 
      Overall satisfaction at ISU –.204*** .042 
      Experience with faculty at ISU .011 –.053 
      ISU transfer student experience .218*** .245*** 
      Course learning at ISU .017 –.034 
      Outside influences to attend ISU .097* .051 
      Cumulative GPA –.161* –.119 
R  .589 .544 
Adjusted R2  .321 .250 
*p < .05. ***p < .001. 
 
 
103 
Summary of predicting academic adjustment for students with non-STEM 
versus STEM majors 
1. For students with non-STEM majors, Model 3 accounted for 34.7% of the model 
variance relative to the dependent variable academic adjustment.  The statistically 
significant variables were, from Block 2, experiences with community college 
faculty and, from Block 3, social adjustment at ISU, overall satisfaction at ISU, 
ISU transfer student negative experience, outside influences, and cumulative GPA. 
2. For students with STEM majors, Model 3 accounted for 29.6% of the model 
variance relative to the independent variable academic adjustment.  The 
statistically significant variables were, from Block 2, experiences with community 
college faculty and, from Block 3, social adjustment at ISU and ISU transfer 
student negative experiences. 
3. Three additional university experience variables were statistically significant for 
the students with non-STEM majors but not for students with STEM majors.  
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CHAPTER 5. DISCUSSION OF RESULTS, IMPLICATIONS FOR POLICY 
AND PRACTICE, AND CONCLUSION 
Overview 
This chapter presents a discussion of the quantitative results of the study.  A summary 
of the study is provided followed by a discussion of the results relative to the selection of a 
non-STEM or STEM major and academic adjustment.  Implications for policy and practice 
are provided for community colleges and universities as are recommendations for future 
research.  
Summary of the Study 
Chapter 1 provided the backdrop of the study including the national call-to-action to 
increase the number of students in STEM-related baccalaureate degree programs.  The 
critical role community colleges play in providing a nonselective pathway to STEM-related 
baccalaureate degree programs relative to dramatic increases in enrollment in the community 
college system over the past 40 years was explained. 
Chapter 2 included an overview of the related literature.  Patton and McMahon’s 
(2006) system of theory framework of career development coupled with Astin’s (1984) 
theory of involvement provided the theoretical frameworks that guided the variables of 
interest relative to students’ selection of a STEM-related major and their academic 
adjustment.  This review examined the factors affecting the selection of a college academic 
major (including background characteristics), college majors and economic returns, factors 
associated with academic departments, influence of others, effects of precollege courses and 
prior academic achievement, and effects of self-interests and efficacy.  A “tools in the tool 
box” perspective drove a summary of the research associated with L-TSQ and studies 
leveraging transcript-related data.  The L-TSQ provides a rich set of psychometric properties 
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including experiences transfer students have had at their community college and university.  
The discussion of transcript-related studies rounded out the review of literature and provided 
the final perspective regarding the temporally ordered variables of interest.  Collectively, 
students’ background characteristics, community college course-taking patterns, and 
experiences with community colleges and universities provided the basis for the hypothetical 
predictive model presented in the next chapter.  
Chapter 3 provided the quantitative methodology used in designing and conducting 
this ex post facto study.  The study’s research questions, null hypothesis, research design, 
data collection technique, list of variables, hypothetical predictive model, and data analysis 
techniques were presented.  The chapter concluded with a discussion of the study’s 
limitations, delimitations, and ethical issues.  
In Chapter 4, the results of the study were revealed.  A descriptive analysis of both 
students with non-STEM and STEM majors at ISU who transferred from an Iowa community 
college was provided.  Findings of tests of significant differences across the two discreet 
groupings were presented.  Results of a sequential logistic regression analysis predicting a 
student’s choice of a non-STEM- or STEM-related major were provided across the three 
temporally ordered blocked variables identified in the hypothetical predictive model 
proposed in Chapter 3.  Finally, the differences between the academic adjustment of students 
with non-STEM and those with STEM majors was examined by comparing and contrasting 
two hierarchical multiple regression analyses. 
This final chapter (chapter 5) summarizes the study, providing a discussion of the 
results and conclusion.  Implications for policy and practice for community colleges and 
universities, recommendations for future research, and the researcher’s final thoughts are 
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presented.  The discussion of the results is organized into four sections regarding students 
with non-STEM and STEM majors: (a) descriptive and comparative statistics, (b) selection 
of a non-STEM or STEM major upon entry to ISU, (c) the extent to which the students 
changed between STEM and non-STEM majors, and (d) academic adjustment at ISU.  
Discussion of the Results 
The results of this study, as presented below, support Patton and McMahon’s (2006) 
STF and Astin’s (1984) theory of involvement.  The discussion of the results is presented in 
four primary sections: (a) descriptive and comparative statistics of students with non-STEM 
majors versus those with STEM majors across their background characteristics, community 
college course-taking patterns, and community college and university experiences, (b) 
selection of a non-STEM or STEM major upon entry to the university, (c) the extent to which 
students switched between non-STEM and STEM majors, and (d) academic adjustment at the 
university. 
A student’s choice of non-STEM or STEM-related major is affected by a significant 
number of processes, attributes, and characteristics over a period of time, as posited by 
Patton and McMahon (2006).  Specifically, characteristics of students’ background, their 
experiences in a community college setting, and their community college course-taking 
patterns in mathematics and science can predict their choice of a non-STEM or STEM major 
upon transfer to a university.  Furthermore, a student’s academic adjustment can be predicted 
by student–faculty interaction, social adjustment, and academic involvement as provided by 
Astin’s (1984) theory of involvement.  
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Descriptive and Comparative Statistics 
The first three research questions were related to the demographic characteristics, 
community college courses-taking patterns, and community college and university 
experiences parsed by non-STEM and STEM major designation.   
1. What are the demographic characteristics of Iowa community college transfer 
students with STEM- and non-STEM-related majors at Iowa State University? 
2. What are mathematics and science course-taking characteristics of Iowa 
community college students in STEM- and non-STEM-related majors at Iowa 
State University prior to transfer? 
3. What are the community college and university experiences of Iowa community 
college transfer students in STEM- and non-STEM-related majors at Iowa State 
University? 
Demographic Characteristics 
A number of demographic characteristics were examined in the study.  Two variables 
of interest were significantly different for students with non-STEM versus those with STEM 
majors: gender and total parental household income. 
Of the study sample, 51.3% were female and 48.7% were male.  Using a Pearson chi-
square test, students with non-STEM majors were primarily female at 61.4% whereas those 
with STEM majors were primarily male at 62.9%.  This finding is congruent with the 
literature; students with STEM majors tend to primarily comprise males (Laanan, 2003; 
Starobin, Laanan, & Burger, 2010). 
Parental household income was significantly higher for students with non-STEM 
majors than for those with STEM majors.  Lopez (2012) concluded that a larger percentage 
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of STEM engineering students (29.1%) as compared to STEM nonengineering students 
(23.3%) had parents with higher incomes levels, but a test of significance was not provided.  
When examined across the aggregate of non-STEM and STEM majors (not just engineering 
students) this study revealed that students with non-STEM majors reported higher household 
incomes than did those with STEM majors.  Further results of the study illustrate to what 
extent parental household income predicts a student’s choice of a non-STEM or STEM 
major. 
Community College Course-Taking Patterns 
The study examined transfer students’ academic preparation at an Iowa community 
college by examining their level of degree attainment, their GPA, and the number of transfer 
credits and the number of mathematics and science courses/credits they had, as officially 
recorded by the university’s Office of the Registrar.  Significant differences in the number of 
credit hours in math- and science-related coursework are congruent with the literature 
(Adelman, 2006; Wang, 2013).   
The difference in degree attainment levels for students with non-STEM versus those 
with STEM majors was 5.3%; that is, 51.5% of students with non-STEM majors had attained 
their associate’s degree whereas 46.2% of those with STEM majors had this academic 
credential.  Although this difference was not found to be statistically significant, the 
difference is provided in light of the fact that the number of credit hours recorded for students 
with non-STEM and STEM majors, at 59.256 and 56.490 respectively, also was not 
significantly different. 
The number of credit hours earned in mathematics and science courses did vary 
significantly between students with non-STEM and those with STEM majors.  Students with 
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STEM majors had significantly more credits from their Iowa community colleges in the 
disciplines of calculus, biology, physics, engineering, chemistry, and environmental science.  
Further analysis of transfer students’ experience in the community college and university 
settings also is provided. 
Community College Experiences 
Additional aspects of Iowa community college transfer students’ experiences in their 
community college setting and subsequent university setting was conducted through the use 
of the L-TSQ.  The exploratory factors analysis yielded six community college experiences 
and 10 university experiences with strong alpha coefficients.  These constructs are consistent 
with the findings of Laanan (2003), Jackson (2010), and Lopez (2012).  Although the 
differences between the responses of students with non-STEM majors and those with STEM 
majors to the six community college variables was not significantly different, the results do 
suggest importance relative to the selection of a STEM major upon transfer and the 
subsequent academic adjustment of the student in the university setting. 
Astin’s (1984) theory of student involvement provides that student–faculty 
interaction, social adjustment, and academic involvement are indicators of a student’s 
positive experience in an educational setting.  From the L-TSQ, the majority of both students 
with non-STEM (55.1%) and those with STEM (53.4%) majors reported favorable 
interactions with their community college faculty.  Those with STEM majors were more 
likely to respond with often or very often that they were comfortable approaching their 
community college faculty (+2.0%), discussed their career plans/ambitions with their faculty 
(+2.3%), were more likely to have engaged with an advisor regarding their plans for 
transferring (+8.3%), and talking about what courses to take (+6.6%) in their community 
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college setting.  Students with STEM majors reported higher levels of interaction with 
faculty and the advising services of their community college than did those with non-STEM 
majors.   
Examination of both students with non-STEM and STEM majors relative to their 
community college course learning also revealed some salient points.  Although a large 
majority of students with non-STEM (75.7%) and STEM (75.1%) majors reported they 
agreed somewhat or agreed strongly with statements comprising the composite L-TSQ 
variable of community college course learning, a deeper analysis revealed that students with 
STEM majors were in stronger agreement relative to tying together facts (+3.7%) and 
thinking about practical applications (+2.8%) but less likely to have participated in class 
discussions (–4.2%).  Thus, those with STEM majors are less engaged in classroom-level 
discussions but are more engaged in aspects of problem-solving.  
University Experiences 
Responses to the L-TSQ also were used to examine any differences in the study 
sample’s university experiences between students with non-STEM and those with STEM 
majors at ISU.  The differences between the two groups of students were not statistically 
significant, but further refinement provided insight relative to the subsequent academic 
adjustment multivariate analysis. 
Unlike their experiences with the community college faculty, a minority of both 
students with non-STEM (35.0%) and STEM (30.8%) majors responded favorably to 
experiences they had with university faculty relative to visiting with faculty, seeking advice, 
and asking for information relative to a course.  An interesting paradox emerged in the 
participants’ responses relative to their general perceptions of the ISU faculty however.  For 
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both students with non-STEM (71.4%) and STEM (66.1%) majors, the majority stated that 
ISU faculty were easy to approach, accessible, and interested in their development as 
undergraduates.  The difference in perspective may be related to students’ direct experience 
versus their general perceptions as determined by the time on campus, types of interaction, 
social functions, advising, etc.  This paradox was not researched further and provides 
opportunity for further inquiry regarding the level of engagement community college 
students are having with their university faculty. 
Social adjustment and transfer student negative experiences continue to be of concern 
(Jackson, 2010; Kruse, 2013; Lopez, 2012), and this study is congruent with that literature.  
A minority of both students with non-STEM (36.5%) and STEM (34.7%) majors reported 
they were making as many friends as preferred, found it easy to make friends in the new 
educational setting, and were adjusting well to the social environment.  Even though the 
minority of both students with non-STEM (29.1%) and STEM (32.7%) majors reported 
negative experiences associated with being a transfer student, the responses still indicate that 
about one out of three transfer students believe that their peers and faculty underestimate 
their abilities and that there is a stigma associated with having started their academic career 
at a community college.  
Selection of Non-STEM Versus STEM Major 
Predicting an Iowa community college’s student choice of a non-STEM or STEM 
major was the next question of inquiry for this study, specifically, as asked in research 
question 4:  
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4. Which demographic, community college transcript, and community college 
experience variables can be used to predict an Iowa community college student’s 
choice of a non-STEM or STEM major at Iowa State University? 
Sequential logistic regression analysis revealed eight statistically significant variables 
across the three temporally ordered blocks of background characteristics, community college 
experiences, community college transcript variables.  The final model correctly predicted a 
student’s choice of a non-STEM major 86.2% of the time and a STEM major 62.3% of the 
time, for an overall model correct percentage of 76.1%. 
Congruent with the literature (Laanan, 2003; Starobin et al., 2010), the background 
characteristic of gender predicted a student’s choice of a STEM-related major.  Females were 
53.1% less likely to choose a STEM major upon transfer.   
Malcom and Dowd (2012) found that parental education is an important associated 
factor when examining Latinas/os student’s institutional pathways to a STEM-related field.  
In particular, students with parents less familiar with postsecondary education tended to use 
the community college pathway to a STEM field.  In the context of this study, a mother’s 
educational attainment level entered as significant.  Specifically, for each unit of increase in 
the mother’s educational attainment, an Iowa community college transfer student was 18.5% 
more likely to choose a STEM-related major at ISU.  Given the relative homogeneous 
ethnicity of the study sample (92.5% White), Malcom and Dowd’s results are not refuted, but 
the importance of parental educational achievement continues to have influence on a transfer 
student’s selection of a STEM-related major.   
With regard to community college course-taking patterns and experiences, the present 
study was congruent with that of Adelman (2006).  In particular, the number of college 
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credits in calculus, chemistry, and environmental science were significant predictors of a 
student’s choice of a STEM-related major.  Iowa community college students who completed 
substantial hours in these fields were more likely to choose a STEM major at ISU upon entry.  
The L-TSQ construct variable of community college course learning predicted a student’s 
choice of a STEM-related major.  Transfer students who reported their community college 
course experience had them fitting together different facts and thinking about practical 
applications were more likely to enter a STEM-related field at ISU.   
Community college transfer students in this study had received academic advising 
through their community college in alignment with their transfer intentions.  Although the 
number of transfer credits for students with non-STEM versus those with STEM majors were 
relatively the same, the study results indicate that STEM majors had selected more 
mathematics and science courses in their community college setting.  This course-taking 
pattern yielded approximately equivalent total credit transfer hours but a 5.6% difference in 
community college degree attainment.  STEM-bound transfer students focused their 
community college preparation in mathematics and science. 
Extent to Which Students Switched Between Non-STEM and STEM Majors 
Examining the extent to which students in the study sample switched between majors 
one term after completing the L-TSQ was the next thread of inquiry.  The purpose for 
reviewing this aspect was to provide groundwork for follow-up research regarding retention 
and persistence to degree completion.  Specifically, the next research question asked:  
5. To what extent, if any, do Iowa community college students change their majors 
between non-STEM- and STEM-classified majors at Iowa State University? 
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At the beginning of the fall 2007 semester (one semester after the participants 
completed the L-TSQ), there were 382 non-STEM majors and 224 STEM majors.  The 
resulting effect was a decrease of 37 original STEM majors.  When examined further, the 
results provided some insight into the affected academic areas including net losses in Pre-
Architecture (–5), Civil Engineering (–4), Electrical Engineering (–3), Meteorology (–3), and 
Dietetics (–3).  These five disciplines accounted for over 50% of the switchers.  As yet 
untested, the associated reasons for this provide fertile grounds for additional longitudinal 
studies. 
An additional group of switchers emerged from this analysis: students who initially 
selected a non-STEM major and subsequently switched to a STEM major.  Although 
relatively small in size, these 10 students entered STEM-related majors but had fewer courses 
in calculus and engineering at their community college relative to the original group of 
STEM majors.  Lopez (2012) asserted that a better alignment of community college and 
university courses is needed to facilitate the transition of transfer students to STEM-
engineering majors.  Examination of this subgroup of 10 students revealed that the students 
switched to the STEM majors of Management Information Systems (+6), Mechanical 
Engineering (+1), Forestry (+1), Animal Science (+1), and Meteorology (+1); 60% of this 
group switched to Management Information Systems.  At first glance, this doesn’t appear to 
support Lopez’s assertion, but it does provide some insight into a potential misalignment of 
curriculum specific to Management Information Systems.   
Academic Adjustment 
Finally, the question regarding differences in the academic adjustment of non-STEM 
and STEM was examined.  Specifically, the last research question was:  
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6. Which demographic, community college transcript, community college 
experience, and/or university experience variables predict academic adjustment for 
Iowa community college students majoring in non-STEM or STEM majors at Iowa 
State University? 
Within the context of this study, some common, discernible variables emerged when 
comparing and contrasting the academic adjustment of students with non-STEM and those 
with STEM majors.  For both groups, the experiences students had with their community 
college faculty positively impacted their subsequent academic adjustment in the university 
setting.  Students who reported strong interactions with their community college faculty had 
adjusted better to the academic environment of the university.  This finding is incongruent 
with that of Jackson (2010), who concluded that transfer students’ experience with 
community college faculty negatively impacted their academic adjustment.   
Of particular note is the relevance of academic preparation as examined in this study: 
specifically, transfer students’ preparation in calculus.  The number of calculus credits 
completed by transfer students was not statistically significant in the regression analysis of 
academic adjustment.  Although the number of calculus credits contributes to a transfer 
student’s selection of a STEM-related major at ISU, it does not predict a student’s 
subsequent academic adjustment.   
In light of the temporally ordered variables, students’ most recent experiences in an 
educational setting have a greater effect on their subsequent academic adjustment.  Transfer 
students’ academic adjustment, for both those with non-STEM and STEM majors, can be 
attributed primarily to both positive and negative influences attributed to the university 
setting.  For both groups, transfer students who had adjusted well socially to the university 
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setting also had a better academic adjustment.  This result is congruent with Astin’s (1984) 
theory of involvement wherein student success is attributed to social and academic 
integration into the university setting.   
The composite variable ISU transfer student negative experience can be interpreted as 
measuring the stigma associated with being a transfer student.  The interpretation of a student 
response of either “agree somewhat” or “agree strongly” indicates a negative connotation to 
being a transfer student.  As originally coded, a higher score would indicate more stigma as a 
transfer student.  As such, the ISU transfer student negative experience construct variable 
was recoded so that a higher score indicated less stigma.  Thus, students who tended to 
disagree strongly or disagree somewhat with the negative statements associated with this 
construct are interpreted as having less stigma or a more positive experience.  That is, a 
higher score on this recoded composite variable indicates a better experience as a transfer 
student.  For both students with non-STEM and those with STEM majors, a positive 
experience as a transfer student had a positive effect on their academic adjustment.  A 
plausible explanation to this is relative to the questions asked: students who were having 
more experiences with one-on-one interactions with their peers and faculty.  This assertion 
supports numerous other studies including those conducted by Pascarella and Terenzini 
(1991), Nora, Cabrera, Hagedorn, and Pascarella (1996), and Lopez (2012). 
There is a distinction between the two groups of students relative to their subsequent 
academic adjustment and the two university composite variables representing cumulative 
GPA and outside influences, although this was not fully isolated in the analysis.  The 
cumulative GPA variable beta coefficients were negative for transfer student academic 
adjustment for both students with non-STEM and those with STEM majors but was only 
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marginally statistically significant for students with non-STEM majors at p < .05.  The 
literature abounds with studies measuring the effects of cumulative GPA and academic 
adjustment; students who do not adjust well academically have lower cumulative GPAs. 
The beta coefficient was positive for outside influences on the academic adjustment 
of both students with non-STEM majors and STEM majors but only statistically significant 
for those with non-STEM majors.  A plausible explanation maybe the relatively smaller 
sample size for students with STEM majors (n = 224), but there also may exist some 
significant differences in how outside influences may have a long-term effect on academic 
adjustment differences between students with non-STEM and those with STEM majors.   
A significant theme in the research is the influence of others on the selection of a 
college major, but the extension to academic adjustment has not been made.  Halaby (2003) 
and Song and Glick (2004) determined that family and friends had significant influence on 
the selection of a collage major.  Kaynama and Smith (1996) concluded that the influence of 
others (parents, family, and peers) was more important than was a student’s own self-
interests in an academic major.  Leslie, McClure, and Oaxaca (1998) analyzed data from the 
National Longitudinal Survey of Youth and the Cooperative Institutional Research Program, 
concluding that the influence of peers as well as self-concept and self-confidence were 
significantly correlated with achieving a STEM-related degree.  These outside influences 
have been identified as affecting a student’s choice of a major and yet remain untested 
relative to academic adjustment and subsequent degree completion.  
Conclusion 
The purpose of this study was four fold: (a) to investigate differences between 
transfer students choosing STEM- and those choosing non-STEM-related majors, (b) to 
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determine the factors affecting a transfer student’s choice of a STEM- or non-STEM-related 
major, (c) to provide insight relative to students switching between non-STEM and STEM 
majors, and (d) to examine differences in academic adjustment between students with STEM 
majors and those with non-STEM majors.  
The results suggest differences in the background characteristics between students 
with non-STEM majors and those with STEM majors.  Parental income for students with 
STEM majors was lower.  A plausible explanation builds upon the prior work of Pascarella 
& Terenzini (1991), who concluded that an academic major has a strong impact on career 
rewards for students selecting a STEM-related degree, and the association between financial 
benefits and postsecondary study in STEM majors established by Beede et al. (2011).  
Students with STEM majors still tend to be primarily male, a trend that has been noted in 
many previous studies and is again confirmed here for Iowa community college transfer 
students. 
Factors associated with a transfer student’s choice of a non-STEM or STEM major 
are congruent with previous studies.  Iowa community college transfer students with STEM-
related majors at ISU have more credits in calculus, chemistry, and environmental science.  
Furthermore, this academic preparation was a significant predictor of the transfer student’s 
choice to enter a STEM-related major at ISU.  An important distinction in this research was 
the predictive value of the L-TSQ variable community college course learning in a student’s 
choice of a STEM-related major.  Transfer students who reported their community college 
course experience had them fitting together different facts and thinking about practical 
applications were more likely to choose a STEM-related major at ISU.   
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An examination of students switching between non-STEM and STEM majors 
revealed a small group of students who initially entered declaring a non-STEM major but 
subsequently changed to a STEM major.  Six out of the 10 students who switched from a 
non-STEM to a STEM major chose the major of Management Information Systems.  A 
plausible explanation is the misadvising of these students in their community college 
preparation or a misalignment of the curriculum.  These six students had not completed as 
many mathematics and science courses in their community college setting as had students 
with STEM majors.  The role of faculty, advisors, and academic preparation are critical as 
students examine their transfer major options.  Interaction with faculty, proper academic 
advising, academic preparation, and curriculum alignment are essential for students entering 
STEM-related majors at ISU. 
Understanding the academic adjustment of students with STEM majors is 
fundamental to increasing the number of graduates with STEM majors.  As Laanan (2003), 
Townsend and Wilson (2006), and Lopez (2012) have concluded, transfer and social 
adjustment experiences of transfer students in STEM-related fields contributes to their 
academic adjustment.  Social adjustment, transfer student experience, and experiences with 
community college faculty all point to a level of engagement supported and facilitated 
through direct interactions between transfer students and their educational environment.  
These factors contribute positively to the academic adjustment of students with STEM 
majors and will ultimately assist in addressing the national imperative to produce more 
graduates in STEM fields of study.  
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Implications for Policy and Practice 
Understanding students’ selection of a STEM-related major and their subsequent 
academic adjustment continues to be of importance.  To better prepare students for STEM-
related majors and to ultimately persist to graduation, a seamless educational system between 
K–12, community colleges, and universities must continue to evolve.  This study built upon 
previous research and provides specific information relative to community colleges and 
universities. 
Recommendations for Community Colleges 
1. Community colleges must encourage STEM majors to be more engaged in 
classroom-level discussions while maintaining the focus on problem-solving. To 
accomplish such, verbal and written reports should be an academic requirement of 
STEM related courses.  
2. Community colleges must continue to encourage students to engage with their 
faculty and advising services. Academic advising procedures requiring instructor 
review and approval of academic plans with structured learning pathways would 
assure the students stay engaged.   
3. Community colleges must continue the strategic alignment of transfer-level 
courses to the university courses found in the STEM-related majors.  Creation of 
common-courses to included common readings, assignments, assessment rubrics, 
and grading schemes would assure community college students have been held to 
equivalent expectations as direct-entry STEM students.  
4. Community college academic officers should examine ways in which STEM-
bound transfer students retain academic preparation in mathematics and sciences 
121 
but also achieve their associate’s degree.  Alignment of common math finals and 
expectations coupled with pre-transfer and/or post-transfer testing would assure 
students have the requisite skills upon entry.  
Recommendations for Universities 
1. Universities must maintain the academic rigor and expectations associated with 
STEM-related majors.  Assist community college faculty in assuring academic 
rigor through formal sharing and creation of common courses beyond the typical 
alignment of credit hours and basic content requirements.   
2. Universities should continue their efforts in assisting transfer students through 
social activities, faculty interactions, and other peer activities. Academic 
adjustment of transfer students is more dependent of their immediate academic 
environment, creation of structured formalized interactions with direct-entry 
students and university professors would benefit transfer students.  
Opportunities for Additional Collaborations 
1. Strategies to increase the number of women from community colleges who transfer 
into STEM-related majors should be advanced by examining their preparation and 
exposure in elementary and middle school.  The pipeline should be refined to 
provide elementary students with additional exposure to STEM related concepts.  
Creation of a common STEM curriculum for all elementary students and middle 
school students would assist in assuring non-white and female students are 
exposed to STEM related concepts early in their academic career.  Such 
expectations could include applied mathematics lessons, STEM courses, 
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graduation /grade-level competencies, summer camps, job shadowing, and mini-
research projects.  
2. Strategies to increase the number of non-White transfer students in STEM-related 
fields must be advanced.  Provide additional elementary and middle school 
academic opportunities and/or requirements.  Offset certain other core curricula 
requirements and add additional STEM related concepts.   
3. Universities and community colleges should examine curriculum alignments 
relative to the disciplines of information technology and engineering. Creation of 
limited-choice academic pathways with common courses.   
4. Universities and community college should create opportunities for faculty from 
STEM-related majors to interact with community college transfer students prior to 
transfer.  Provide opportunities for shared research projects between community 
colleges and universities. 
Recommendations for Future Research 
Throughout this chapter a number of additional lines of inquiry emerged, including: 
1. The difference in transfer students’ perspective relative to direct experience with 
versus their general perceptions of university faculty.  Why are transfer students 
reporting a difference in their general perception of university faculty as opposed 
to their actual interactions?   
2. The difference in associate’s degree attainment for students with non-STEM and 
STEM majors relative to course-taking patterns and degree requirements.  Why do 
both students with non-STEM and STEM majors have approximately the same 
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number of transfer credits but associate’s degree attainment is lower for those with 
STEM majors? 
3. The persistence of students with non-STEM and STEM majors relative to the three 
temporally ordered blocks of background characteristics, community college 
experiences and courses, and university experiences.  How and to what extent do 
students with non-STEM and STEM major progress to graduation?   
Final Thoughts 
The role of community colleges in preparing students for STEM-related majors is 
critical to the national call-to-action.  As a chief academic officer in a community college, 
my call-to-action is apparent: (a) to align curricula strands to university programs; (b) to 
encourage dialogue between and among students, community college faculty, and university 
professors; and (c) to encourage students from underrepresented populations (gender, 
ethnicity, age, and low SES) to pursue STEM-related majors. 
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APPENDIX A. TRANSFER STUDENT QUESTIONNAIRE (TSQ) 
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APPENDIX B. INSTITUTIONAL REVIEW BOARD APPROVAL 
 
 
  
147 
APPENDIX C. ACADEMIC ADJUSTMENT NON-STEM MAJORS  
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity 
Statistics 
B Std. Error Beta Tolerance VIF 
1 (Constant) 9.719 .705  13.783 .000   
gender -.268 .305 -.049 -.876 .381 .993 1.007 
White and non-White .104 .550 .011 .189 .850 .993 1.007 
2 (Constant) 7.733 1.050  7.361 .000   
gender -.193 .303 -.035 -.639 .523 .980 1.020 
White and non-White .265 .544 .027 .486 .627 .984 1.017 
Experiences with 
Community College Faculty 
.112 .038 .203 2.956 .003 .637 1.569 
Community College Course 
Learning 
-.004 .058 -.004 -.063 .949 .635 1.575 
Calculus Credits Transferred .015 .072 .012 .209 .834 .989 1.011 
3 (Constant) 7.863 1.412  5.571 .000   
gender -.451 .257 -.083 -1.759 .080 .951 1.052 
White and non-White .332 .458 .034 .725 .469 .968 1.033 
Experiences with 
Community College Faculty 
.070 .033 .127 2.102 .036 .582 1.718 
Community College Course 
Learning 
-.003 .055 -.004 -.058 .954 .508 1.969 
Calculus Credits Transferred .006 .061 .005 .103 .918 .954 1.049 
“Social Adjustment at ISU” .384 .065 .317 5.889 .000 .729 1.371 
“Overall Satisfaction at ISU” -.205 .058 -.204 -3.515 .001 .623 1.604 
“Experience with Faculty at 
ISU” 
.006 .035 .011 .175 .861 .584 1.711 
“ISU Transfer Student 
Negative Experience” 
.237 .054 .218 4.428 .000 .867 1.153 
“Course Learning at ISU” .014 .057 .017 .252 .801 .492 2.034 
“Outside Influences to 
Attend ISU” 
.130 .068 .097 1.910 .047 .809 1.236 
cum_gpa -.559 .178 -.161 -3.143 .002 .808 1.238 
a. Dependent Variable: “Academic Adjustment at ISU” 
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APPENDIX D. ACADEMIC ADJUSTMENT STEM MAJORS  
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity 
Statistics 
B Std. Error Beta Tolerance VIF 
1 (Constant) 10.043 1.031  9.744 .000   
gender -.190 .393 -.035 -.483 .630 .986 1.014 
White and non-White .080 .763 .008 .105 .917 .986 1.014 
2 (Constant) 10.394 1.455  7.146 .000   
gender -.004 .404 -.001 -.011 .991 .891 1.123 
White and non-White -.252 .751 -.024 -.335 .738 .970 1.031 
Experiences with Community 
College Faculty 
.144 .047 .266 3.045 .003 .643 1.556 
Community College Course 
Learning 
-.157 .076 -.182 -2.066 .040 .635 1.575 
Calculus Credits Transferred -.061 .035 -.130 -1.756 .081 .890 1.124 
3 (Constant) 5.037 2.009  2.507 .013   
gender .302 .374 .056 .809 .420 .812 1.232 
White and non-White .568 .689 .054 .824 .411 .897 1.115 
Experiences with Community 
College Faculty 
.088 .044 .163 2.009 .046 .582 1.719 
Community College Course 
Learning 
-.092 .075 -.107 -1.225 .222 .501 1.994 
Calculus Credits Transferred -.026 .032 -.055 -.813 .418 .833 1.201 
“Social Adjustment at ISU” .465 .087 .377 5.331 .000 .763 1.310 
“Overall Satisfaction at ISU” .044 .078 .042 .555 .579 .652 1.533 
“Experience with Faculty at 
ISU” 
-.034 .048 -.053 -.705 .482 .685 1.460 
“ISU Transfer Student 
Negative Experience” 
.269 .074 .245 3.625 .000 .841 1.190 
“Course Learning at ISU” -.028 .067 -.034 -.409 .683 .563 1.775 
“Outside Influences to Attend 
ISU” 
.068 .090 .051 .754 .452 .837 1.195 
cum_gpa -.361 .197 -.119 -1.831 .069 .903 1.107 
a. Dependent Variable: “Academic Adjustment at ISU” 
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